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PUBLIC NOTICES PUBLIC NOTICES 
SALE BY TENDER. In the High bag 1928 A. No. soi. 


Tenders are Invited for 
3 PURCHASE. D 


‘7 
rot be received until 10-a.m. on Thursday, 





pressors 
fe 1024. 
the £71 Novemrer containing all particntars ean be 
Re of “Ipplication. #9 » Controtier, Posto Office 
Stores Department, Studd-st Depot, Islington 
Landen, master. eneral Tend not bind himself to 
7 ol j je 
accept the highest Order rf the 
STMASTER GENERAL 
Post Office, 
Torember. 1924 7546 
he . Director - General, 


India Store Department. Brancd 

No. 15. Belvedere-rosd, Lambeth. 58.E. 1. 
REQUIRES :—- 

yY rRONWORK and FITTINGS for RAIL- 
as Ow Ay CARRIAG 


¢ WHEELS and A 
: RAILW AY WAGONS. 


Tenders due on the & 
Tender forms obtal 





SIERRA PUBLIC WORKS 
DEPAR for two tours of not less 
than 12 nor more t 18 months’ continuous resi- 
dential service. 2000 a year. Free quarters 
and passages, and Jeave on full salary, 
ssi  “asita insite st Beit 
Member 
he _ and have passed the examination qualify- 
ing Membership of that Calige, wich 
the Diploma of ra 
is 
me cea 
eevee oe eee 


and Carrying Ont 
aes Detafls and Senigestions: "Eu = oak 
competent to Execute Building Surveys 
and 


Lay Out soavetilntiens 
preference will be given to candidates 


1. 
- — i+, the work of a Civil Ensi- 


had experience of the 





ule COLONIES. 4. Millbank, Londen, 8.W. 1. 

quoting M/13. 7506 
Qtock Verifier uired 
iA 3 a ET WAY 
eee by AP 0 


3° 
pal 
-8i 


+ queting M/1 


@« 
. 


GOVERNMENT SURPLUS. 


TRANSFORMERS, 


LYING AT H.M, FACTORY, GRETNA, 


he CROWN | 
Millbank. 8.W. 





F or S+sle by Publie ‘Tender 
Be td tole 
AREA, WE B 
TENDER A oF Rs 
OF ALL § x et /440 
v 3-PHASE, 50 
OF 


CLOSING DATE TENDER HAS BEEN 
PUSTPONED UNTIL DECEMBER Isr. 


Particulars forms of Tender from GEORGE 
COHEN and ARMSTRONG DISPOSAL CORPORA- 


— Abbey House, 2, V treet. Westminster, 
Tel. No., Victoria 8040/4. Telegrams, 
* Cohetrong. 8 Sowest.”” 7521 





(jity of Birmingham Education 
COMMITTEE 


MUNICIPAL TE ANICAL SCHOOL. 
HEAD OF ENGINEERING D 
The Ed Commit 


_ 








Civ of Liv L. 


sTROC a 


. BIS for the. CON. 
Vollers at the Public Lancashire 
Specifications 


" for 
on 

oe eee oa =, aA in the 
vt the wepene Cler' 


letter post 

Wed ae not Pog than Noon on 

sinc. he Ritisci ves to aecept 
LTER MOO 


he lowest oF any, Tender 


Liverpool, 18th November, 1924. 











The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 








500 K.W. Automatic Electric Sub-Station. 
Locomotive Cylinder Performance—No. I. 
French Naval Construction. 


Wire-Drawing and Wire-Working Machinery 
(No. XVE). 


i en 


——_—_——_—_—_— 


The Magnus Effect. 
The Motor Ship "British Aviator. 


A Track-laying Steam Tractor. 
100 Years of British Railways—No. XXI. 
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(ity of Liverpool. 
sTuUcHON of THREE 1 rite TENDERS to SotLERe oi 


= tious and ottes waz, be obialned 
on app =f to the and lef Superin- 
tendent. Ba’ . 75, Dale-street, on pay- 
ment of One Goines, w will be returned on receipt 
of a bona Ade T. 


4 
Te: and sealed up in the 
by letter post 


the Town 
Wadineaday” the “10th ~ 2, 
do not bind themselves to accept 


the + orany Tender 
WALTER MOON. 


Town Clerk. 
Liverpool, 18th November, 1924. 7667 


Benes! Neder unr Railway Com- 
ATORY ND TOTHER FIT, 





The Directors are 
GUN. METAL. LA 
£08 


TON 

dpsathoction — der can be nama ® at 

the Company's aie House, Old 

Broad-street, E.0. = or 17th November, 1924. 
a —— ¥? ——, nae ss the specification. 





which 
Tenders m itted mot jater than Noon on 
Tyee, Fy 


+e theawel yes to acoept the 
lee or themselves the 


ight of reducing ai tdi hi det 
right or dividing the order. 
y Order of the Board. 


R. C. VOLKERS, 


7547 Secretary. 


Benga! Monee Railway Com- 


prepared to ea TENDERS to 
7. COVERED GOODS BOGTE 


ender carn be obtained at 
32, Gresham House, Old 





The D' 
2. 60 a | 
WAGONS, @ft. 
Specification ong 














Bombeta, caver and Central | 4 


The Di 
on 
SUPPLY _ of— 


FRIDAY. om —— + 


T&ANDERS for 


CRUDE OIL ENGINE GyNERATOR oat, 
must be made on hich, 
be o" aeatend 


_ 


lowest or any Tender. 


cap these offices 
yment of 10s. each (which will not be returned). 
ee bind themsel 


ves to accept the 


8. G. 8. YOUNG, 





Offices, 01, Petty France. 
wi inster, 5.W. 1, 
9th November, 1024 7579 
a — Indian Railway. 
are prepared te ve up to 
velak om TENDERS for the ¥ of :— 
et) WHITE LEAD. 
@) BOLTS, . ee. 
(3) LEATSER BUTTS. &e. 
) PAINTS, &e. 
nec STEEL B RAILS and FISH-PLATES. oa 
oO Poe or 
a Ek ghee mnie $rd December 


pallida on, paviment of BY ta each. Iris ‘fee 


y's 
will not be return 


8 
73-76, King William-street. eaten. EC, 4, 


20th November. 


be obtained at 


G. BE. LILLIZ, 
ecre tary . 


7599 





Gs Northern Railway (Ire- 


D). 
SURELY ot ors are aaanand to receive TENDERS for 
the eae Y 


HEAD 


“Bans, 
PLAT. BOTTOM RAILS, and 
FISH-PLATES (of British Standard Sections), 
CHAIRS. 


Also CAST LRON 
Specifications, 


drawings, and forms of Tender can 








ned 
Broad-street. E.G. 2, on or after 2ist November, 1924. Tenders, made out on applied by the Com 
A fee of 20s. we. ~ maaan for the specification, | pany. should be delivered, ean cover, 
witieh ia not rt endorsed ** Tender for &c.,"" not later than 
nue anh mitted not later than Noon on 10 a.m, on Friday, 12th December, 1924. 
ie be Tae Directors do not bind themselves to accept the 
int theme! vx to adcept fhe | lowest or any Tender. 
aad nerve (2 to ame sites the J- 3. STEPHENS, 
habe « tn Secretary. 
y or dining ot the Board Station, — 
nese BR. C. VOLK ERS, 27th November, 7349 
wrad erne Ba “Urb District 
H] ayfield Rural District Council. _ 
A 8. wat THE 2 LANDING oes 
1 invite TEN. Ee ee 
iG and LAYING HENNEBIQUE rh ty Lal 
, and Sin. CAST TENDERS from euch contracting firme aoe 
VALVES, | duly authorised to execute Ferro-concrete 
APPARA also for CON. | the we, System ate hereby INVITED for the 
U G@ TWO MASS CONCKETE TANKS at | WORK Sogmieed in the ¢arrying ou the above- 
fleld an ellor eS , mame contract. 
may at the Any such of tendering will be 
offiee of the Surveyor to the Council at Hayfield. | required to deposit the sum of £2 2s. with their appli 
Derbyshire, by previous ntment, or at the ion for forms of Tender, which sum will 
offices of Engineers, . & W. | returned upon receipt of a bona fide Tender. 
Hodson, M. “bt At E., Bank Chambers oe eee ae eS ae aa 
a a ee ae for . o Mowchel d a Limited, 36/: 
qa leposit ue_for . Se uc! an ners. a v "i 
£ mA she. amass tractérs making | street, Westminster, 8.W.1, or from ie. “— 
a bons ww obey the ty on dan to | Wormleighton, Council’s Engineer and Sur- 
the veyor, Town Hall, Herne 


Sealed i on the form supplied, endorsed 
r? for lor. Waterworks.”’ are to be sent to 
of De un st not Tater than Monday. the ith, A 


pat bind themselves to accept the 


lowest or any Conc eo 
i EB. BOWDEN 
Clerk 


to the Council. 
. 1 Offices ~ 
High-street, New 


Mills, Via Stockport . 
17th November, 1924. 7560 





ae of tes ne Stage. * 
Council di not bind itself to accept the | 


lowest or any Tender. 
GEO 


Olerk’s Office : 
Town Hall, Herne 
18th November, 


. must be 
the undersigned not later 
endorsed 


December. 


Bay, 
1924. 


. 1. BEETENSON, 
Clerk 


to the Council. 


7535 


In the Matter Matier of ALLDAYS and 
Guat W Works, ee Limited 


Mr: C. Herbert Smith, Chartered 
a 


* Great 
in Sydanhem-send. 


London, W.C, 7. 





meg ae AND. STRUCTURAL ENGI 
NEERS’ BUSINESS POR SALE BY PRIVATS 
BARGAIN. 


XYhe Subscribers are infra red 





for the old es (including ny 
CHINERY, 3 carted > igs JAM 

‘SENI ay Se - 

a K mae ¥ and eer nk LRON.- 
r= RY. which is situated in 

poset o on toe f covers an area of fully 

ing, and Fittiag 

Shops. apd Warehouses. Foundry 

is aa ot Sainwater vipes 

Gutters, Soil Pipes. &c.. in addit to Or tal 

ironwork and Jupbing Work. 


The v—" ~ I[RONWORKS cover an area 
equipped 





all Classes Uenserestional { Sweel Work. 
The LAMBHILL PURSE leeigice-ane t Ton 
‘A 2 6- and 
“vianeae. and Sawing 
p+ a8 veveral Batveries of up-io-dave 
roms on oe pall and Pneumatic Riveting Piaut. 
d for 








Both 
facilities. 


in addition to an old-cstablished home trade, the 
company has valussio export comaections. 


works may be viewed by arrangement with the 

. which r- be for each paciness 

must be lodged with the not 

later than Bee ng Sta Deseneee. 1924, at Twelve 
o'clock N 


pense ise REE hs OR ES CUR oO 
LYALL K. HUTOSISON, 


L. McLINTOCK, 
Joint Liquidators. 
190, West George-street. Glasgow, 


$rd November, 1924, 7431 


e Great Indian Peninsula 


aro COMPANY, 48, Copthali-evenue, 
BU, 2, Aw TsNVERS for— 


Lwadon, 
1. LLOTAS, 
<n iin, ty 11 a.m. on 2ad Decen 
Tender forme ovotainable at above address. 
returnavte. 





Fees not 
7583 





PUBLIC NOTICES (continued) Page 2. 


—_—— 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PATENTS, Page 2. 
MISCELLANBOUS, Page 3. 
PARTNERSHIPS, Page 2. 
AGENCIES, Page 2 
FOR SALE, Pages ?, 4 and 92. 
AUCTIONS, Page 3 and 94. 


BUSINESSES and PREMISES 
(Fer Sale, ete.), Page 3. 


MACHINERY, &c.. WANTED, Page 3. 
WORK WANTED, Page 4 





For Advertisement Rates see 
Page 587, Col. 1. 








INDEX TO ADVERTISEMENTS, 
Page 91. 









































PUBLIC NOTICES 


SITUATIONS OPEN _(eontinued) 


THE ENGINEER _ 





SITUATIONS WANTED 





: ee 25 
State ack: a 


SUPPLY. pecivEny,. i . u the —™,: for t 


and specification will be 


= —_ 
i, 
av citable San ne a Ry 
Avnt Genera! for Victoria, 

Melbourne- place, 
aca No. aa 
FORMERS and 

a la. — —— frst tigre copies 


tender form, 
pe a This charge 


wire supplied tt the 
* Sb ARP 


of £50 is to be lodged es T 
is 
= x pecifications may x cader, 


lowest or any 
Tenders on — ibed f 


ielboores wan't Tater Pape “yh aiaasary. teas, 


7485 Secretary. 


ie Sears: 


A preliminary deposit 

be inspected at the above- 
Tbe Commalgsiqn does not bind itself to accent, the 
ly endorsed and 


at lei Re eee 
Must 
oil E not ems 


A 
app 
ann with t 
alowale 4 ee vee para 
State age po experience and wma gy hy AM, only of 
testimonials, which will not be return 
ment for three years must be signed 
Address, P9831, The Engineer Office. P9831 A 


} pitt + and gow with Practical Knowledge 
, me 


Eves aa Rs {3 
Oller-house 
qualifies tio: enee, Sil 


salary required. soa peal mae The eS aka as 4 — 











N ANAGER WANTED. with Experience in 
B\ general engineering and mechanical hand- 
ling plant, also modern foundry practice. Must 
be capable designer. Applications treated in 
coafidence. 
ddress, stating experience (in detafl), age, 
salary expected, P9821, The eee wy 
zl A 





CONTRACT NO. 236. 


'Mhe Directors of the 


CHESTER SHIP CANAL COMPANY are 

to recervé PENDERS from experienced 
tractors for the CONSTRUCTION and C COMPLETION 
of hy Ri. = 8 


TEN 

with “ah ANGILLARY WORKS at No. 9 Dock, Man. | of operations saat State 
chester age, experience, — 7499. 

Each shed is to be 450ft. in . D10ft. in | The Engineer Office 7409 a 
the “s = <ooien on “ ry ot RE RCED ENTATI 

subway ex om are to ORCE Vv J. D.—GEN 

CONCRETE on ‘ = yor? - io gee aad cbeual 

The drawings may be inspected and of the| works, &c., in "30 
specifeation, bill of quantities and form Tender | existigg connection of well-known Glasgow aa 


can be oo at the 
(Mr. H. A. M. Inst. OB.) 
Manchester, ~ sane after the sath 
1924, on payment of a deposit of Ten @ 
will be returned on receipt of a a fide Tender. 
Sealed Tenders. addressed to ndersigned 

endorsed “ Tender for Transit “Bheda. should 
del: vered at SS eS Se om, On Mon- 
of December, 1 


ori ~~ EA bind mae! forced Conc 
1euul anal Gaon themselves to accent the hold 4 sood degree, and should be Rec 25 yeam of 
F. A. EYRE ritten applications, with full particulars of 
at Secretary treinis t - experience, and stating age and salary 
41. Spr gardens, Manchester, ev to K. HOLST and CO., 1, ie 
18th November, 1924. 7574 75. 





The Fy! vide Water oat. Invite | & 


Txepee for the SUPPLY and ape vaRy 


at the Pyide vate Sidi OOLWICH POLYTECHNIC, 8.E, 1$WANT 
pee re A oye el Mand 8. Rallws one ENGINEERING. WORKSHOP fwoThtCToR 
; ear mane a roximatel aif TO 1.D | for the Fitting and Machine Shop, and to Lecture 
2 L BOLTS. NU WASHERS. on rkshop Processes. Age over thirty. Wide 
Specifies » quant and conditions, &c., may be proctigal = recent Workshop Expgrience and gaod 
maaos be cubanl ted ett in Dacos et | Technical knowledge Salary 
= spent or before 8th December, 2 L.C.C. scale.—For further particulars. apply N- 
The Board do net bind themselves to aecept the CIPAL. 7584_4 
lowest or any Tender. —_ a a 
GEO. B. A Bon. WARTED. CHIEF | DRAUGHTSMAN. Capable 
Flead Office : ae=neer. organiser, experi in Struct . 
mace street, Blackpool ome = Take Charge x .3 Sta “Must have 
¥ ~" . . eck estimating experience.— ress, stating experience, 
November 17th. 1026. 7352 age, and salary required, 7548, The Engineer =. 





Vest Bromwich Union. 
The Guardians invite TENDERS for various 
LAUNDRY MACHINES 8 for the 


and Shaw, © 
05, Colmore-row, Birmingham 

Conditions ¢ of 0 contract may be seen at the —— 
mentioned and specification. plan, and form 
Tender will be ‘supplied by me upon application helbg 
made, accompanied by a _deoatt of £3 3a., between the 


19th and 26th Novem 

The a so depoaited will be returned 
receipt of a bona fide Tender, sealed and cndameet 
“ender for rm Machinery,” and fo 
80 as to reach me not later than 6th December, 1924. 

The Guardians do pot bind themselves to accept 
the loweat or any Tender. 

By Order. 


A. H. WARD, 
Clerk. 
7540 


22. Lombard-street, West Pw aaee 
4th November, aed 
(vounty Council of “Middlesex 

TED. on Temporary Engineering Staff, 
competent ASSISTANT to design and prepare working 
drawings of Reinforced Gonos Bridges. 





Applications, stating age, experience, and salary 
required, to rwarded to the undersigned not later 
than the 24th imetant 


A. DRYLAND, MI 


1.E.. 
County Ehgineer. 
Guildhall, Westusinster, §.W. 1. 7561 





Jor tsmouth Water Company. 
ENGINEERING ASSISTANT. 

PE RMANENT ENCINRES ASSISTANT, about 
25 to 30 years of age, > by the Borough of 
Portsmouth Waterworks Company, as early 
possibile im the New Year. Applicants must have a 
poad knowledge of waterworks design and construc 
tion, both practical and theoretical, and must also 
be good surveyors and draughtsmen. fous per- 

ex in includ. 
ing pumping machinery, would be an advantage, and 
an Associate Member of the lnstitution of Civil R..-s 
neers would prefe . Balary £350 per 
rising annually by to £450. —Appiications. @ 











works Combens, gi —— 2 aan be Gelivercd not 

later than Friday. Deceurber 12th next. 7467 
SITUATIONS OPEN 

TANTED, for Chemical Works in Mie 
lands, ASSISTANT POWER ENGINEER, w 

technical knowledge and practical experiepes of E.H.T. 

and L.T. power supply, econ B tion, 

hydraulics, refrigeration, &c. full particulars of 

experience, agé, and Galary feq cas . 7540, 
The Engineer | Office 7540 A 





a:4 ARG iE anor and STEEL page Ewer 
f rik byQu e om ofa First- 
class ee to ak? ciates Ne Piaat and 
Drawing-oftice ; preference be given a man 
accustomed to both modern yr old plant, Pd who 





has had considerab pe the rapid and 
efficient Repatr of Break -Applications, which 
would be treated in untae, ber with experi- 
ence salary requited, show be dressed to 
7582. Toe Engineer Office. 7582 a 
NALYST RERED 5 


JUNLOR AGUS TANT. RE 
vs MaSIneSeTRS Laborstor. mnst 





routine andafyass.-~ Ad dress, ” stating age “as a 
rience, 7554, The Engineer Office. 7554 A 
ASSISTANT WANTED. Must 


| a elt mv ti 
“4 have good scientific, and, general. engineering 
training and be competent to Interview; exploit for 
orders and arrange for their execution. Man with 
good —- knowledge of industrial cnrtocuins 
firms pref Tred. Age not. over + * 

* SCIEN TIFIC, Willian aver. 
tising Agents, Glasgow Sree 4 





| =. HINEER WANTED to 
ture of Small 

with a moses of Sheet Met Metal dy preferred .— 

Write, stating f 

and age, Box 71, 


Superintend Manufac- 
Pumps. One 


Cc. 4. Rex ara 


Suk Piece ethos: 





Man- 


ve- 


Way, 


office of = Chie? Engineer 


rdens, 
& ef November, 
aineas, which 


and 
be 





PU Bias of Saw Milt Prictes “SPEAR and JACK: 


SON, Ltd., Aetna Works, Sheffi 





RR‘. FIXER REQUIRED for Midland District, 
iliar with smal! work and laying out sequence 
aga of uction. 





ng F and obtain orders for Structural Work, Gas 
Plant, Oil Storage and Refinery Plant, &c.Apply in 
writi » Stating ualifications 


MA) UDD, GORDON a op ere FE WVinooar 


streets Glasgo Ww. 
ae ER, ae merge 
fteD at 


hb SERVICES of -an 
experienced ia 
rete, 





y 

— wy pat A ee Ofeieet R.. 

duction methods. State experience and os wre 
Address, Pesié6 


P9816, The Engineer Office 








7548 A 





JANTED, DRAUGHTSMAN, Accustomed to the 

design of High-lift Cupisttoaas Pumps and other 
Pumping Machinery. tuation, but appli- 
cant must be conversant with eon State age, expe- 
" mee, salary. &c,—-Address, 7578, The ts aad 








a — DRAUGHTSMAN or _ 
TION LEADER for Aircraft Work: must 
capable aye initiative Address. 7404, The 
Engineer 7404 «A 
— DRAUGHTSMAN WANTED, Used to 

Work.—Apply by lethas galy, and 
qualiscations te D. O essTs ONTiP a 3 
SONS, btd.. 43. Shee lane, 5.0. 





) Ben MAN. io Wiant-chans MAN WANTED fo) 
_ special Machine. Las and Tool Pada on smal! 
rience in detail and B+ 4 required. Toca district — — 
Address, 7571, The Engineer Office. 7571 4 


RAUGHTSMAN.—Good aes oe ee 
La age TEMPORARILY Iway 


and salary required. 7480, "the Engineer Ollee. 


MR: QTE 7483 4 


P*AcenTeaax. .-WANTBDD IMMEDIATELY. «4 
le DRAUGHTSMAN, accustomed to 

ing and Detailing Structural Steelwork ; One used to 
Taking-off Quantities preferred. —Address, ‘givtas Par- 
ticulars of experience, salary required, and = at 
The Engineer Office. 502 4 


DRACO FeMEN REQUIRED 
or Ship expe- 
P bat not 











liberty. 7592, 


EXPEREENCED 








D rn expe a ol with 20 Years 
meer: water and drain- 





rt i ne ~-4 Suey 

For par- 

enue Gadees P9828, The 
28 5 

BRASIVE INDUSTRY .- —ENGINEER (32). Inten- 


sive experience in design, construction and main- 
tenance of all plant for abrasive manufacture, SEEKS 
POSITION at home or abroad. Keen and , ae 





Address, P9829, The Engineer Office. 829 B 
. 
CPR EPERPicit “Raia 
factory ranagement 


“maintenance, control 
a —— ~ 


PGavter and wa’ 


ies cons were salary ee ogre 


NGINEER (36). 44 Years Assistant Works ° 

well-known machine tool manufacturers, pre- 

vious training 7 years works apprenticeship, 7 years 
.0.— Address, P0823, The Encineer Office. Poses b 








NGINEER SALESMAN or REPRESENTATIVE 
(35);..0ver 12 yea practical and technical 
lepee, blic school education. Conversant with 
t on of tenders, &c.; &@ A. 
schedule.—-Address, P9818, The Engineer, Ofice 
B 





(37), M.L. Mar. E., 
plant, 


XPERIENCED MECH. 


AM I. A° , si 
just free (finis 1 operation and 
costs, samtnistratore likes responsibility and can 
handle 


ENGR. 
alised contractors’ 


labour, SEEKS POSITION as Mechanica! 
Advisor to Contractors, or that of Buyer. kt 
undertake inspection of plant and report. Capable of 
making quick and sound decisions; war service. 
Address, P9834, The Engigeer (flige. Poesss B 





IRST-CLASS en ENGINEER (40). Successful 

usiness gette: Valuable connection London 

district. Dome, and a ort. Salary about £400 or less 

com. S epligat tefs.— Write. care AUDEN, 5, 
P9820 B 





Ss. SWISS. Trained! as Mechanicl in 
the ot instruments (of precision, 
t ast es e gud with organising ability. 
1 vérset im ¢ antomatic screw cutting, Idi, 
Lambert and Petermann (Swiss), SEEKS a SITUATION 
either in England or the an Colonies. Absolutely 


souptrosshy and oa. An ze af lish and 
French languages .— Address, 7808. Tbe 7 Office. 
7504 B 





Fe ~ and CARRIAGE SUPERINTENDENT. 
Indian Railway, retiring shortly at 55, WANTS 
BMPLOYMENT; any country.—Replies to Box 
c. pe. ¢.o. Dawson's, 118, Cannon-street, Bs 
B 


ECHANICAL ENGINEER ($6), for pees 5 ares fm 





works assistant to chief engineer rm 
motor car ae pen DESIRES CHANGE. 
Fist cage Ea knowle@ge of economic production metheds. 
‘an ink A.C. and D.C. electrical mainten 
ance and in power plant operation. Previous expe- 
rience in marine engineering, 6 years in charge of 
workshops. Technical college training. Salary £500.— 
Address, P9808, The Engineer Office P9808 B 





Ta ane oe ENGINEER (37), 11 Years Chief 
Draughtsman with leading engineering estab 
i at and heavy machinery. also 


lishments, experience | 
~ some electrical plant, 


steam, hydraulic, che 




















ee 
FR paris Fe te Maa GANDER, 


‘= , 


Dy 


for the complete course. 














Ofice Dy qualified tencher. <u lighed’ 
Londoa, 8.W. 1." ; “a 
Esra ed PoP AND, Saige 
4 brochure 
SF fo th ve fel Sin Aes 
ENGINEERING SALESMANSHIP, 35. 
anchester. 

VEYING . — EXCELLENT 
SoS ea nee CRS itor ah mat 
Hollybank, Woking. “pert 





LE 

ITION BY POST.—inet. C.E. and I. Mech Z 

Enrol now for neat > 100 per cent, Dagsen 

last examination. . ™ compre 

hensive course under expert engineer, £3 Se Write for 
partieulars.— See ECTON University Tutors. 254 
Oxford-road, Manchester.  Eatab, 1876 Ex 





AGENCIES 
os Ren Retired from Tndia 
ways. 


rail P.W.D. aud 
calla or stem firnis and ‘ofiiats ‘eee 
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Woolwich Arsenal. 


From the remarks made. 2 19@eting last week 
ai the Association of British Chambers of Commerce 
held i London, it might be inferred, that the lengthy 

itation aiming, at the industrial development of 
Woolwich and its release from all but complete 
dependence upon the production of war material 
was at last about/to bear considerable fruit. It was 
stated at the meeting referred to that the Woolwich 
Chamber of Commerce had persuaded the Govern- 
ment to release certain of its workshops and parts 
of its river frontage for the use of private enterprise. 
it would appear, however, that there is no authority 
for the suggestion that may be read into this state- 
ment that the Government is about to dispose of part 
of Woolwich Arsenal. Short of that, however, it is 
interesting to note that. the Government is consider- 
ing whether it can release a portion of the land 
attached to the Arsenal. Last June, it may be 
recalled, it. decided to give up using Woolwich Dock- 
yard as an ordnance depét. In accordance with that 
decision a@ small portion of the Dockyard has already 
been let ofa temperary basis to a private business 


firm. 


Southern Railway Developments. 


SPEAKING at a luncheon given last week to celebrate 
the inauguration of a new Pullman coach train service 
between Victoria and Dover, Brigadier-Genetal 
Baring, chairman of the Southern Railway, gave some 
details of the development work in progress on that 
line. The company’s Continental services were, “he 
said, growing at.a good rate. The-total number of 
passengers carmed qduring the first nine months of 
this year amounted to some 1,500,000. This growth 
called for increased accommodation on the cross- 
Channel steamers, and to provide such accommoda- 
tion the company had placed an order at a cost of 
£190,000 for a new steamer, a feature of which would 
be the increased amount of shelter deck. space »pro- 
vided. It was hoped that the new vessel would be m 
commission by the beginning of July next, year: 
Dealing with improvements elsewhere en the system, 
General Baring remarked that very considerable 
alterations were to be made at the two Dover stations 
at a cost of £320,000, and that similar station improve- 
ment works were about to be begun at Victoria, 
Wimbledon, Ramegate, and Margate. As regards 
the electrification work now in hand, he said that. by 
February it was hoped to have the Victoria-Coulsdon 
and Vietoria-Sutton sections at work under the new 
conditions. On the South-Eastern branch. it, was 
anticipated that the electrified line between London 
and Orpington would be opened by July. Ist and that 
the whole of the electric system would be at work by 
the beginning of 1926. 


Another Engineering Club. 


Wirth the opening in Wolverhampton on Wednes- 
day of the new Engineering and Scientific Club this 
country is provided with three institutions of. the 
kind, the other two being, of course, in London and 
Manchester. The scheme has been under considera- 
tion in Wolverhampton for some time past, but it 
was only recently that appropriate housing accommo- 
dation for a club was secured. The building known 
as the Old Post Office.in Queen-street has been fitted 
up and inchides a large léeture room. The club starts 
with a good backing of most Of the Jeading firms of 
the district and several prominent public men, while 
it had the distinction of beingeepened by Sir John 
Dewrance, past president of the Institution of Meeh- 
anical Engineers, Although it is intended that the 
Club should be primarily a social organisation, it is 
hoped that it may proyide.a home for such local 
bodies as the Engineering Society and the Civil 
Mechanical, Electrical and Automobile Engineers. 


The American Battleship Incident. 


A sOMEWHAT theatrical attempt to defeat the 
operation of the Naval Armaments Treaty was made 
last week by Mr. W. B. Shearer, an American writer 
who has distinguished himself by his persistent 
hostility to this compact. He sought an injunction 
in the Washington courts to restrain Mr: Wilbur, 
Secretary of the Navy, from destroying the batitle- 

hip Washington—one of the ships condemned under 
the Treaty—on the grounds that the agreement had 
1\0t been completely ratified, and that Great Britain, 
n particular, had-been remiss ‘in fulfilling her obliga- 
‘ions with respect to the scrapping of'ships.| As was 
‘o be expected, the Supreme Court of the District of 
Columbia dismissed the application. Mr. Wilbur 
declined to enter into the allegations made against 
(‘reat Britain, which he termed ** impertinent;’’ and 
‘immaterial.’’ The Washington has therefore been 
towed out to sea, where it will be used as a farzet for 
verial bombing attack and gun practice. This vessel 
vas laanched in 1921 as the fourth unit of the ‘‘ Mary- 
land ”” class, and if completed would have displaced 
32,600 tons. As she embodies the most modern prin- 


derived from the/tests to which she is being subjected. 
The firm action taken by Mr, Wilbur. in, this matter 
suggests that the Navy Department has ne sympathy 
with the propaganda which is. being waged against 
the lunitation treaty in a seetion of: the American 
Press. lt is reported that Congress will shortly inquire 
into the question of relative naval strength, in order 
to clear up the confusion created in the public mind 
by the imusstatements of self-styled ‘experts,’ who 
appear to have more political animus than technical 
knowledge. 


Wages in the Electricity Supply Industry. 


At a recent meeting held in London the National 
Joint Council for the. electricity, supply industry 
decided ‘to act mpon the reeommendations of. the 
tribunal with regard to the claim of the trade wnions 
for a general advance of ten shillings a week in wages 
throughout the industry. The tribunal came to the 
conclusion that while no case had been made out for 
a national adyance in wages, the Joint District 
Councils should reconsider the rates of pay in each 
area. It was also recommended that if any District 
Council failed to reach agreement the matter should 
be referred to the National Joint Council and, if 
necessary, the tribunal should be reconstituted to 
determine any case in which there was still failure to 
reach agreement. On the same day as this meeting 
was held there was a preliminary conference of the 
executives, of the electrical trade unions and the 
workers’ representatives on the National and Area 
Councils, Opposition to, the aeceptance of the 
tribunal’s report came mainly from London and the 
home counties. On the whole, however, the unions 
were not opposed to district wage settlements, and it 
was finally decided that the workers’ side of the 
Joint Council should be left free to negotiate. The 
only part of the tribunal's report that has not been 
adopted is that relating to the constitution of the 
tribunal in the event of the National Council being 
unable to reach a conclusion on a disagreement in 
@ given aréa. 


The Wages Dispute at Barking. 


THE wages dispute at the new Barking (London) 
power station, which arése Over the demand for the 
employees of a well-known Tyneside firm to be paid 
the London district rates, has taken @ serious turn, 
At the conelusion of a meeting of shop stewards held 
last Monday Mr. Webb, the London district secretary 
of the, Electrieal Trades Union, said that the Stand- 
ing Committee of No. 10 Area Council had decided to 
call a special meeting of the full Industrial Council 
at the Marylebone Town Hall, At the meeting of 
the shop stewards it was decided to ask the executives 
of the various unions concerned immediately to 
convene a joint conference to take the matter up 
with the Engineering Employers’ Federation, and in 
the event of no settlement being reached to take 
uniform and co-ordinated strike action in all the 
London power stations. This conference will appa- 
rently be held at the end of this week or at the begin- 
ning of next, but much will depend on the meeting of 
the. Industrial Council, which is to be held to-day 
(Friday). If strike action be decided upon at the 
London power stations seven days’ notice will be 
given before the strike begins. 


British Industries Fair. 


In view of the probable reopening of the British 
Empire Exhibition in 1925, it has been decided to 
suspend the London Section of the British Industries 
Fair, which would otherwise have been held from 
February 16th to 27th next. The Birmingham 
Section of the Fair will, however, be held as usual, 
and as a special measure for 1925 only the Birmingham 
Chamber of Commerce has undertaken to organise 
sections in its Fair for those exhibitors who have 
hitherto shown in London, provided that the demand 
for space ensures the adequate representation of the 
industries coneerned. The Department of Overseas 
Trade, it is stated, expects to resume the series of 
British Industries Fairs in London in 1926. 


The New British Airships. 

FurTHER technical particulars are now available 
regarding the new British airship R 101, which is to 
be built by the Air Ministry at the Cardington Works, 
near Bedford. Her gas capacity of 5,000,000 cubic 
feet will be provided for in a hull 720ft. in length. 
and her overall height will be 140ft. In her con- 
struction special attention will be given, to the fact 
that! she ‘will ‘be required to operate. im tropical 
chmates during part of her regular voyages to India. 
The fabric of her gas bags will be of a special but 
unspecified material, the propellers will be of steel, 
and the main part of the framework will be of stain- 
less steel, The vessel will be propelled by seven 
600 horse-power engines, designed to use heavy oil 
fuel in’ place of petrol. At full power a maximum 
speed of about 70 miles an hour will be, achieved, on. a 
consumption of 1750 lb. of fuel per hour. A_.gross 
lift of 165-tons will be developed, of which 75 tons 
will be available for fuel, ballast, passengers, goods 





and stores. On a commercial run of 2500 miles—that 


eiplesoi defence; valuable experience, should he | 


is to say, from England to Egypt, where presumably 
a& teed vig station waeld be established—20 tom 
would be available for passengers and goods. The 
vessel is not neeessarily to be built for commercial 
purposes, but if it is so, adapted, it should provide 
accommodation for 100 passengers, with two-berth 
sleeping cabins atranged on a deck separate from 
that containing the living quarters and public rooms. 
It is anticipated that the R 101 will be ready for her 
first voyage to India by the beginning of 1927. 
Meanwhile, the R 33 is being equipped for experi- 
mental purposes, and the R 36 is being reconditioned 
at Pulham for trial voyages to the Middle Kast. 


A New Type of Sailing Ship. 


AcCORDING to the Berlin correspondent of Lloyil's 
List and Shipping Gazette, the Hamburg—America 
Line is so fully convineed of the importance of Herr 
Anton Flettner’s new type of sailing ship, that it 
has decided to lay down at once ten cargo vessels of 
10,000 tons each, to be propelled by Flettner “ rotors.” 
These new vessels, it is stated, will be used on the 
company’s Asiatic routes. According to the same 
correspondent,..Herr Flettner estimates that, on a 
voyage from Hamburg to Rio his system would save 
50 per cent. of the oil fuel costs of an ordinary vesse! 

-presumably of the motor type-——while on the Ham- 
burg—New York route the saving would amount. to 
35 or 40 per cent. A licence fee, amounting to 10 per 
cent. of the tonnage value of the ships on which the 
system is installed, is being charged for the use of the 
patents. Herr Flettner maintains that the cost of the 
licence will be repaid within a year’s use of the ship. 
All the statements in this paragraph must be accepted 
with reserve, as we have not confirmed them. ‘Else- 
where in this issue, however, a short article will ‘be 
found giving an account of the so-called Magnus effect 
on which the “ rotor ’’ system of propulsion is base. 


The New Tweed Bridge. 


THE settlement of the contract for the construction 
of the new bridge across the Tweed at Berwick marks 
another step towards a great improvement in the 
road transport facilities between England and Scot- 
land’; but it will probably be two and a-half years 
before the structure is ready for traffic. The northern 
approach to the bridge will be through Golden- 
square, in Berwick, while on the south side it will be 
from West End, Tweedmouth, and the construction 
of these approaches will result in the clearing away 
of a large amount of slum ‘property. The bridge 
itself is to be of reinforced concrete, and will be note- 
worthy through including the longest span of that 
type in' the country. There are to be four arched 
spans of gradually decreasing width and height, as 
the Berwick end is left. The river channel is on the 
north side, and there the span will be 361ft. 6in. 
The following spans will be 285ft., 248ft. and 167ft. 
long respectively. The overall length of the bridge 
is to be 1405ft., and the total widtn 46ft., allowing 
room for a 30ft. roadway. The headroom under 
the main arch will be 46ft. at high water. Each of 
the arches will comprise four ribs, and those of the 
main span will be 1l0ft. 6in. deep at the springing 
and 7ft. deep at the crown. The width of the two 
inner ribs is to be 5ft. and that of the outside ribs 
3ft. 6in. The decking will be carried by vertical 
columns springing from the arch ribs. The designs 
have been based on the assumption that the bridge 
must be capable of bearing a unit load consisting of 
@ moving engine and trailers weighing 90 tons and 
covering an area of 70ft. by l0ft. The contract 
for the bridge has been awarded to Holloway Brox., 
of London and Newcastle, and the cost of the whole 
scheme is put at £160,000, 


Railway Crisis Threatening. 


THE acting secretary of the Associated Society of 
Locomotive Engineers and Firemen ha: intimated 
the possibility of a railway crisis arising early next 
year. From the beginning of the third full pay week 
in January the mileage basis for the paymont of drivers 
and firemen will, in accordance with the award of 
the National Wages Board in December, 1923, be 
raised from 120 to 150 miles a day, that is to say, 
for every 15 miles above 150 an hour’s payment 
will be made. It is intimated that if this increase 
in the mileage basis is put into force the locomotive 
men will institute a national strike. 


Highway Engineering. 


SPEAKING at a banquet given in London by the 
Worshipful Company of Paviors, the Master, Mr. 
E. G. Price, announced that he and his. wardens had 
been pressing forward a proposal for the foundation 
of a Chair of Highway Engineering at London Univer- 
sity. Sir Henry Maybury, Director-General of Roads, 
at the Ministry of Transport, remarked that this 
country was now spending £50,000,000 a year on 
highways and bridges: He thought that it was 
necessary that the surveyors and others responsible 
for carrying out the work should be better paid than 
some of them were at present, and that they shoule. 
be better equipped for their duties. The last-named 
end would, he held, be facilitated by the foundation 





of the proposed Chair. » 













































574 


- 


THE ENGINEER 





Nov. 21, 1994 





—— 





Locomotive Cylinder Performance. 


By E. C. POULTNEY, O.B.E. 
No. I. 


ly Tue Encuvesr of February 22nd and 29th last 
the writer discussed results obtained on the locomo- 
tive testing plant at Altoona, Pa., in connection with 
the Pennsylvania express locomotives K2sa and 
E6s. In those articles only the boiler performance 
of the two locomotives was dealt with, and it is now 
proposed to give the test results appertaining to the 
engines of the same locomotives. In the near future 
it is hoped to deal with the combined boiler and engine 
performance, that is, with the locomotives as whole 
units. 

The information given in the test reports (Bulletins | 
18 and 21) is of a most comprehensive character, and | 
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“The Enciween”? 


im the preparation of this article an endeavour has | 


been made to select only those characteristics of the | 
engine performance which are probably of the most | 
practical interest. 

GENERAL DescRIPTION OF ENGINEs. 


In addition to the two engines above mentioned, 
certain results obtained from tests made with others 


have been added in special instances, notably those | 
| report dealing with the 4-4-2 engine, Class “‘E 6s,” 


made with. “* Atlantic ’’ type locomotive No. 5075, 
Class “‘E 6,” working with saturated steam; but 
except for the addition of the superheater similar to 
E6s, No. 89, operating with superheated steam. 
The following list gives the principal dimensions 


| throughout each trial. The 
| watched by means of a tachometer, and the water 
| pressure in the friction brakes on the supporting wheel 


riveted. The ring followers are threaded over the 
valve spindles and the whole unit held together by 
| nuts in the usual manner. 
The Atlantic engine, cylinders 22in. by 26in., is 
| fitted with extended piston-rods, which are supported 
by supplementary slides moving on suitable guides 
with covers to protect the rubbing surfaces from dust. 
The Pacific, cylinders 24in. by 26in., is not so fitted. 
The ordinary type of two-bar crosshead guides are 
fitted in both engines and the connecting-rod big ends 
are of the open type, the brasses being held in position 
by the usual type of cotter. The co and 
coupling rods are of fluted section, the latter having 
the.ordinary type. of solid bushed ends, journals 
for the coupled wheels in the case of the Atlantic are 
9}in. by 15in., whilst for the Pacifie they are 10}in. 
| by 15in. The weight on the coupled axles for the 
Atlantic is 141,000 Ib. and for the Pacifie 179,900 Ib., 
so that the average journal pressures per square inch 
of projected areas are 247 Ib. and 268 Ib. respectively. 





Enerss Test Conprrions. 
The principal conditions controlling the per- 


| formance of the engines are given in Table I, Each 


locomotive was tested at speeds varying from 120 


| to 360 revolutions per minute. The nominal cut-offs 
| at each speed were from 20 to 50 per cent. of the 


stroke. The number of tests made at each speed and 
cut-off is given in the columns under the respective 
cut-offs, and the additional figures, in brackets, are 
the actual cut-offs as shown by an inspection of the 
indicator cards. The main tests of each locomotive 


| were made with the throttle wide open. 


The “ Atlantic’ type locomotive, in addition to 


| the tests made with a full throttle, was given six tests, 
| two each at 200, 240, and 280 revolutions per minute, 


with the throttle partially closed, and at nominal 
cut-offs of 30 and 40 per cent. respectively. 

The selected speeds for each test were kept constant 
being constantly 


axles was kept regulated through the ustment of 
@ hand-controlled valve. The reading of the tacho- 
meter was checked every ten minutes by noting the 
number of revolutions as indicated by a methanical 
counter. 

Cur-orr. 


Referring to Table I., it will be seen that there is in 


| all cases a difference between the cut-off as shown by 


the indicator diagrams and by the position of ‘the 
reverse lever in the sector. On this matter the test 


Bulletin 21, states that this irregularity is doubtless 
due in part to the difficulty in measuring the cut-off 
from either the locomotive or from the indicator 


| diagrams, but probably in a large part to the change 


TABLE L~Lseemetios Fess Conditions, Full Throttle. 


























Revolu- Nominal cut Bess pee cent. of stroke. 
ions per ——--——----— -—— oo —-- + 
minute. 20 25 30 35 40 45 50 
| (39.6) 
120 1 (20.1) 1(21.4) {| 1 (28.4) — (35.2) 2 (40.6) —- -- 
160 ~ 1 (23.3) 1 (30.2) 2 (33.4) : 1 (44.9) 1 (49.3) 
200 1 (22.7) 1 (29.6) a= 1 (33.8) — 2 (60.0) 
K 2 sa 240 1 (24.8) 1 (28.0) 1 (33.9) 1 (36.3) - —_— — (50.9) 
280 1 (24.8) 1 (29.8) 1 (35.4) 1 (35.7) ae 1 (60.4) 
320 1 (23.5) 1 (30.6) 1 (35.1 _ 
360 1 1 (38.5) — 
120 1 (21.0) 1 (27.8) 1 (30.2) _ 1 (42.8) _ 
160 — 1 (29.4) 1 (32.0) 1 (36.2) - 1 (49.8) 
200 1 (25.6) 1 (30.8) ~- 1 (37.3) - 2 (50.7) 
F fs 240 1 (25.0) 1 (32.9) | 135.7) -—- -— -- (51.7) 
280 1 (25.6) 1 (32.8) } (36.3) 1 (41.2) : —_ _ 
320 2 (29.0) 1(36.6) | — —_ -_- — _ 
(32.7 | 
360 1 (29.5) 1(40.6) | 1 (38.5) —_ _ 
~- stunt —— +--+ --- aoemtind a pte 
Partial Throttle Tests. 
200 iL. i. i a 1 é — 
E 6s 240 aba bie i or 1 uae in 
280 _ — 1 — 1 + — 


"Im addition to the ebove E 64 was given a test at 38 per cent. cut-off and at 240 revolutions. - 


and leading particulars of the engines for the two 
locomotives K 2sa and E 6s. 


Engine Particulars. 


K 28a, No. 877. E 6s, No. 89. 
Cylinders, diameter and eanaien 
inches -. 24by 26 22 by 26 
Valves, kind and size . Piston, l6in. .. Piston, 16in. 
Maximum travel, inches 6.88 6.5* 
Outside lap .. .. 1.34 1. 35* 
Exhaust -22 -41* 
Exhaust lead in full gear— 
Steam ports, width . I" he 2] 
Valve , inches dia 
«s 16 ld 


meter 
Exhaust ports, width 
Valvemotion .. . ° 
Valve motion operation . 


aa ~ ‘a 3 
. Walschaerts .. Walschaerts 
Lever in notehed sector 
80 sie 89 


Driving w heels diameter, ‘inches 
Steam pressure 6 o« 205 205 
Steam pipes .. .. «. Inside Outside 
* These 2 A the R.H. = ines in each case. 
For the L.H. side there are very slight differences. “ Inside 


admission ”* piston valves in each case. 


The piston valves for each of the engines are fitted 
with “L”™ type rings. The spiders or erids of the 
valves carrying the rings ate connected together by 





tubing 10in. outside diameter, to which the ends are 


in cut-off caused by actual variation due to difference 
in speed ; that is to say, the increase in cut-off for 
@ given position of the téverse lever as the speed is 
increased must be due to the lack of rigidity in con- 
nections between the catch of the reverse lever and 
the valve. It will be observed that the differences 
are small at low speeds, but increase with increasing 


Warer Rate anp Power. 


The consumption of superheated steam in relation 
to the indicated power is shown by Fig. 1 for both 
engines. It is of interest to note that the mean lines 
drawn correspond in the case of both engines to the 
results obtained when working at about 30 per cent. 
cut-off; furthermore, as a rule, points above this 
line which show a higher steam rate correspond to a 
longer cut-off, whilst those below indicating a less 
steam rate are the results obtained at cut-offs less 
than 30 per cent. 

The outstanding facts brought into prominence 
by these curves are the low steam con- 
sumptions and the uniformity in the weight of steam 
required throughout a considerable range of power 





———— 


output. In the mn bad the K2sa engine, whj 


| 24in. by SBS oS ab 1 Udieal steam rate 
WO ndionlat ber "Power 
yt: ‘35 981. 48 Und “power, t. mMaXimum 


astained. whilst the least steam consumption recorded 
was as little as 14.6 lb. when developing 2296 jng;. 
cated horse-power ‘at 820 tevetieieds, 74 miles 
hour, with a nominal cut-off of 25 cent. Within 
the limits of 1400 to 2200 Sites Wtes: -power the 
a steam rate only varied between 18 |b. ang 
17lb. The results for both showed tliat the 
lowest steam consumptions were those obtained a 
the higher rates of power developed. 


Superaeat anp Power. 


The superheat in the branch pipes plotted againgt 
indicated horse-power is shown for both enyines jy, 
Fig. 2. The di seems to indicate a straichit line 
relation between these two quantities. In the «ase of 
both of the engines an increase in power is followed 


aa is AND INDICATED HORSE POWER 


«fee, Oy. serag i] 
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Pi SUPERHEAT IW ee PIPES DEGREES FAH. 


by an increase in superheat, and the superheater of 
the K 2sa locomotive furnishes higher steam tem- 
peratures than that fitted to the smaller E 6s, 
though in each case the s heating surface 
bears practically the same relationship to the total 
boiler heating surfaces. On the other hand, the 
superheating surface is about 43 per cent. greater and 
the total combined heating surface (water side of 
tubes and flues) is 27 per cent. greater on the Pacific 
than on the Atlantic engine. With an increase in 
power comes an increase in evaporation and a higher 
, both of which are caused by an increase in 
the draught owing to the greater volume of the 
exhaust, which in the case of the Pacific, with its larger 
boiler and 24in. by 26in. cylinders, is greater than 
in the Atlantic, with its 22in. by 26in. cylinders. 
To state definitely that superheat follows indi- 
cated horse-power entirely would not, however, be 
correct, for superheat depends upon other conditions, 


PRESSURE DROP THROUGH SUPERHEATERS 
Figs | 
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“The Cnomete” 


namely, the size of the superheater, flue tube tempera- 
ture and the steam pressure; But, since it has been 
shown that for a given superheater of the flue tube 
or Schmidt type, increase in superheat follows the 
rate of evaporation, and that increase in evaporation 
gives an increase in the power developed, it is right 
to suppose that an increase in power would bring 
about an increase in which supposition 
is shown to be true when superheat is plotted directly 
against indicated horse-power, as has been done in 


Da adiaitiohinetasmen tediiemntincieee crac as 
@ given superheat can be attained, and that the higher 
the power developed, the greater will be the super- 
heat. Hence, however desirable a higher superhest 
may be at a lower power output, it cannot be had 
with @ given size and arrangement of superheater of 
the kind under consideration. It is, however, pro- 
bable that this characteristic of the Schmidt super- 
woe ter pn fers ee gr tent because st 

powers, such as those obtaining + 
cenetentvely: low degrees of superheat, boiler con- 





ditions are such as are conducive to fairly economics! 
steaming. The advantage, however, of the higher 
steam temperatures; and. hence steam volume, 
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rendered available at higher power output when the 
poiler is being foreed to 
and consequently operating at less efficienty, is 
apparent. It constitutes an advantage which, in 
practice, is one of the most valuable features of a 
super)eater locomotive, extending as it does materially 
the range of power through which such an engine 


may be operated. 
Pressure Dror anp Power. 
The rate of pressure drop, or the throttling action 





BACK PRESSURE AND HORSE POWER 
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“The Exomcen”™ 


of the superheater, the steam passages and ports, 
compared with the indicated horse-power, is indicated 
by Fig. 3, where the branch pipe or smoke box steam 
pipe pressures for each test have been plotted against 
the indicated horse-powers, The upper curve re 
to the “ Pacific ” type, and the lower to the “ Atlan- 
tic” locomotive. The larger superheater having 
at the same time the longer elements, combined with 


The curves given show the average least back 


rates of evaporation, pressures plotted for each test against indicated 


horse-power. The figures on the diagram give the 
speed—revoluti per minute—and nominal cut-off 
for each of the tests, and show the corresponding 





' amount of the least back pressure at the higher power 


tests. They indicate the conditions of speed and cut- 
off for any given degree of least back pressure, and 


‘an inspection of the pressures shown, together with 


the test conditions, shows, as would be expected, 
that any method of operation which increases the 
t of st admitted to the cylinders increases 
the back pressure, and that for a given cut-off an 
increase in speed—revolutions per minute—will also 
bring about an increase in the least back pressure. 
Both these conditions increase the rate of power 
developed, so that it can be fairly stated that an 
increase in power, however obtained, will be accom- 
panied by an increase of the least back pressure. 
While it is true that the action of the blast is 
dependent on the back pressure, it is true also that, 
inasmuch as back pressure influences the mean for- 
pressure on the pistons, it must be important 
to reduce back ure, especially if the increased 
power that would result is desired. In this connéc- 
tion, it is interesting to note how @ change from 
saturated to superheated steam will affect the back 





| préssure conditions when no other alterations are 


made save the fitting of the superheater. Such results 
are fairly well given in Fig. 4, where the results 
obtained from engine E6 working with saturated 
steam are also plotted. Unfortunately, there are 
only seven tests for E 6, against twenty-seven for 
E6s. The curve for the latter engine is therefore 
more definitely located, but as the back pressure for 
E 6 is in all cases greater than in the E 6s, working 
with heated steam, and as the results for E 6 
plot in “a nearly parallel line, the curve for this 


lates | engine has been so drawn, though it would seem that 
| for the engine E 6 there may be @ more rapid increase 


in the back pressure as the power advances. The 
inference is that superheated steam exhausts with 
about half the least back pres- 
sure of saturated steam used 
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of cylinders. The gain from 


in the same design and size 
this cause alone by substitu- 
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ting superheated for saturated 
steam is therefore consider- 
able. 











Cut-orr Sreep anp Heat 
CONSUMPTION. 
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Fig. 5 shows in graphic 
form the relation between the 
power developed and the heat 





consumption in B.Th.U. above 
32 deg. feed-water tempera- 
ture. The full lines give this 
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information for each speed at 
which the tests were made, 
drawn through points repre- 


lay rpm. 





senting the actual cut-offs as 
obtained from the indicator 


diagrams. The effect of speed 
on the heat consumption per 
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indicated horse-power is very 
strikingly brought out by this 
figure, as is also the effect of 
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lengthening the cut-off. The 
lowest speed is the least 
economical, whilst the high- 
est gives the best results 


Swan Sc 


larger cylinders, shows the greatest loss in'/pressure | in heat consumption, and the shorter cut-offs give 


between the throttle valve and the smoke-box steam | the most economical results at all speeds. 


For 


pipes. The line is very slightly curved, especially m | this particular engine, namely, K 2sa, having 24in. 
the case of the “ Atlantic ” locomotive, and it would | by 26in. cylinders, and for powers between 1000 and 
be still straighter for the “ Pacific” if the three | 2000 indicated horse-power, approximately 20 per 
points showing the greatest pressure drops were dis- | cent. cut-off gives the best results. 


Taste Il. —Cylinder Dimensions and Steam Rate, 22in, and 24in. Cylinders Compared, 

















Steam. 
Engine. Revs. per -—--—-— - Indicated Cylinder 
minute. cut-off. Boiler Branch pipe Pressure | Superheat, Lb. per | horse-power. sizes. 
| pressure. pressure. = drop. deg. Fah. LELP. 
. nial Re A inn mney tne 4 
FE 6s 320 29.0 195.0 189.5 8.0 192,3 17.4 1721.4 P A 
320 32,7 205.0 196.5 | 8.5 199.8 16.7 1741.6 | |22in.. x 26in, 
320 23.5 204.2 102.4 11.9. || 4,282.7 14.6 2033.1 
K 2a 320 30.6 205.9 187.3 18.6 258.1 14.9 2290.8 24in. xX 26in. 
320 35.1 204.4 183.3 11.1 270.3 16.2 2457.3 





Longer cylinders give © better steam rate and de 


velop r powers. 
The pressure drop in the branch pipe is greater, so also is the temperature of the superheated steam supplied to the engines. 


regarded, and since they appertain to tests at a longer 
cut-off than would generally be used at the 
maintained during these particular tests, it is pro 

that they might safely be omitted, 


Back PressuRE AND POWER aND SUPERHEATED 
AND Saturatep Steam ComPaREp. 

It has been shown that there is a nearly uniform 
pressure loss in the steam chests as the power increases. 
This and the back pressure influence the mean 
forward pressure on the pistons for any given speed 
and rate of cut off. Fig. 4 shows how the least back 
pressure varies with the power output. 








From this figure, it is seen that the following con- 
clusions may be made :— 

(a) For a given cut-off, an increase in speed in- 
creases the power and decreases the heat consumption 
per unit of power developed. 

(6) For any given speed an increase in cut-off 
increases the power, but also increases the heat 
necessary per unit of power. 

(c) The highest powers, iie., indicated horse-power, 
are always obtained at the higher rates of speed. 

(d) Lengthening the cut-off at the higher speeds, 
whilst increasing the power developed also increases 








the heat required per unit of power more rapidly 
than is the case at the lower speeds. 

’ Fig. 5, besides providing means for observing the 
effect of speed and cut-off upon steam consumption, 
a'so enables a decision to be made as to the probable 
effect of an increase in cylinder dimensions, if such 
should for any reason appear desirable. 

From the diagram, the indications are that for 
any power above 1000 indicated horse-power at any 
speed 20 per cent. is more economical than any longer 
cut-off. 

If a line be drawn as indicated by that shown dotted 
passing through points denoting a 23 per cent. cut-ofi, 
it will be seen that it inclines downwards to the right, 
indicating that at as short a cut-off as 23 par cent. 
the steam consumption decreases as the indicated 
horse-power increases. This being true for any given 
speed and any given power with given cylinders, 
then the economy should be no less with larger 
cylinders at the same speed and cut-off, and con- 
sequently at a higher indicated power. On the con- 
trary, the economy might be expected to be greater, 
since with higher power comes higher superheat. 
Fig. 2 shows this latter inference to be true. 

Table II., compiled from the K2sa and E 6s 
tests, shows how at approximately equal rates of 
actual cut-off and at equal speeds, the 24in. cylinders of 
the 4-6-2 type Class “‘ K 2.sa’’ engine gave the better 
results as to the steam rate, while at the same time 
developing higher powers. 

When considering, then, any change which may be 
necessary in cylinder dimensions, if any given loco- 
motive is conyerted to use superheated in place of 
saturated steam, it will be seen from the above dis- 
cussion that if the existing cylinders prove, through 
the introduction of superheating, too small to utilise 
the resulting steam supply, larger cylinders may be 
fitted, which will give a higher power output and an 
improved water rate for the indicated horse-power 
developed. 





One Hundred Years of British 
Railways. 
No. XXL* 
PART II.—THE FIRST HALF CENTURY. 
THE SOUTHERN RAILWAYS. 


Lonpon AND Sovru-WeEstTern. 


Txe Bodmin and Wadebridge Railway is the oldest 
portion of the London and South-Western. It was 
sanctioned by 2 & 3 Will, IV., c. 47, 1832, being, part 
of a scheme advocated by William James—who, by 
the way, lived for, some years at Bodmin and died 
there on March 10th, 1837—for a railway between 
the English Channel at Fowey. and the North Cornish 
coast at Padstow, and was opened on July Ist, 1334. 
Although many. miles distant from its activities the 
Bodmin and W. i Railway was being worked 
by the London and South-Western in the late ‘forties, 
but without parliamentary sanction. Under 28 & 29 
Vic., c. 370, 1865, the line was modernised, and in 
1886.was acquired by the London and South-Western, 
One ofthe original coaches and some of the track 
stand inside Waterloo Station. 

The origin of the London and South-Western Rail- 
way lay in the London and Southampton Railway— 
4 & 5 Will, IV., c. 88, 1834—which was, opened 
thus ; Nine Elms-Woking, May 21st, 1838 ; Woking- 
Winchfield, September 24th, 1838 ; _Winchfield—Bas- 
ingstoke and, Winchester-Southampton, June 10th, 
1839 ; Basingstoke-Winchester, May llth, 1840. The 
powers for the line from Bishopsteke to Gosport 
authorised the company to bear its present name. 
It was opened on November 29th, 1841, but owing 
to the failure of a tunnel at. Fareham it had to be 
temporarily closed four days later, to be re-opened on 
February 7th, 1842. 

In 1844, when the Surrey Iron Railway--see 
Article No. IV.—was sold, the London and South- 
Western, without any parliamentary powers, pur- 
chased it. . As it had mo use for the-line it was resold 
for the same figure to the London, Brighton and 
South Coast Railway. The Guildford Junction Rail- 
way, from Woking to Guildford, was opened on May 
5th, 1845. It was intended to equip this line with 
Prosser’s patent railway——described in Tak EnGIncer 
of January, 1900—as demonstrated on Wimbledon 
Common. The purchase money for the Guildford 
line. included the sum. of £20,000 to be paid to 
Prosser as compensation for not using his railway. 
On July 5th, 1846, a connection to Richmond from 
Falcon Junction, Clapham Junction, was made, and 
on March Ist, 1847, Salisbury was reached from 
Bishopstoke—now known as Eastieigh—and on May 
lst, 1847, Dorchester from Southampton. The 
Chertsey branch was opened on February 14th, 
1848. 

On July llth, 1848, the London terminus was 
changed to one in the Westminster Bridge-road which, 
on opening, was given the name of Waterloo, owing 
to its proximity to Rennie’s bridge. On the 22nd 
of the following month the Windsor line was extended 
from Richmond to Datchet and was completed on 
December Ist, 1849. The Portsmouth line of the 
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London and Brighton--opened on June 14th, 1847—- 
was joined by a branch from Fareham to Cosham on 
October Ist, 1848, and, in anticipation of the opening 
of the Reading, Guildford and Reigate Railway-—later 
the property of the South-Eastern—-the line from Ash 
to Guildford and thence to Shalford Junction, was 
brought into use on August 20th, 1849. The Ash 
portion was extended to Farnham on October Ist 
following, and on that date the London and South- 
Western reached Godalming. The line from Farnham 
to Alton was opened on July 28th, 1852. Meanwhile 
the Hampton Court branch had been brought into 
use on February Ist, 1849, and what was called, and 
is still known as the Hounslow loop--from Barnes 
to Feltham— was opened on September Ist, 1849. 

Nine years before the London and South-Western 
reached Exeter it opened, on May 12th, 1856, the 
line from Cowley Bridge, Exeter, to Crediton, which 
was extended to Fremington Pill, Barnstaple, on 
July 12th, 1854, and to Bideford on November 2nd, 
1855. 

In the direction of Exeter the line was opened from 
Basingstoke to Andover on July Ist, 1854 ; to Salis- 
bury, May Ist, 1857 ; to Gillingham, May Ist, 18595; 
to Sherborne on May 7th, 1860; to Yeovil, June Ist, 
1860; and to Exeter, Northernhay—-now Queen- 
street—on July 19th, 1860. The branch to Exmouth 
was brought into use on May Ist, 1861. Immediately 
on the west side of Exeter was the just mentioned 
Crediton—Barnstaple line, and in 1860 powers were 
obtained to extend the line from Northernhay to the 
St. David’s Station, and to arrange with the Bristol 
and Exeter and the South Devon to lay a third rail 
to Cowley Junction. On August Ist, 1862, the Barn- 
staple line was extended to Bideford, and in March, 
1863, through communication by standard gauge 
trains from Waterloo to that town was effected. 
Trains for Plymouth leave the Barnstaple line at 
Yeoford Junction, and the section from the latter 
place to North Tawton was opened on November Ist, 
1865 ; thence to Sampford Courtenay on January 8th, 
1867 ; to Okehampton on October 3rd, 1871 ; and to 
a junction with the Great Western at Lydford on 
October 12th, .1874. The, branch off this line. at 
Maldon Junction to Launceston was opened on 
August 29th, 1871 ;. the Bideford line was extended 
to Torrington on July 18th, 1872 ; and the Ilfracombe 
branch from Barnstaple was “opened on July 20th, 
1874. 

What became the Somerset and Dorset Joint 
(London and South-Western and Midland) Railway 
bégan at Highbridge and was brought into use as 
follows :—To Glastonbury on August 28th, 1854 ; 
branch to Wells, March 15th, 1859; Blandford to 
Wimborne, on the Southampton-Dorchester, Novem- 
ber Ist, 1860 ; Templecombe—Cole, November, 1861 ; 
Glastonbury—Cole, February Ist, 1862; Temple: 
combe- Blandford, August 21st, 1863. 

The line from Staines to Wokingham and thence 
over the South-Eastern to Reading was Opened to 
Ascot on June 4th, 1856, and throughout on the 9th 
of the succeeding month. The Lymington branch 
was completed on July Ist, 1857; the Portsmouth 
lime from Godalming on January’ Ist, 1859; the 
Wimbledon—Epsom, April 4th, 1859; Ringwood 
Christchurch, November 13th, 1862; the Stokes Bay, 
Chard, Bishop’s Waltham and Twickenham—King- 
ston branches on April 6th, May 8th, June 6th, and 
July Ist respectively in 1863. The branch from 
Petersfield to Midhurst was brought into use on 
September Ist, 1864 ; that to Shepperton on November 
Ist, 1864; the lime from Andover to Redbridge on 
March 6th, 1865; the Alton line was continued to 
Winchester on October 2nd, 1865; the Portwood— 
Netley line was opened on March 5th, 1866 : and the 
Weybridge-Chertsey extended to Virginia Water on 
October Ist, 1866. 

It will be convenient here to mention thé Isle of 
Wight railways. Their dates were: Ryde—Shanklin, 
August 23rd, 1864; Shanklin-Ventnor, September 
10th, 1866 ; Sandown—Newport, February Ist; 1875 ; 
Newport—Ryde, December 20th, 1875. 

The line from Salisbury to Wimborne was brought 
into use on December 20th, 1866; the Ringwood- 
Christchurch was extended to Bournémouth on 
March 14th, 1870; and, in the opposite direction, 
the Poole branch of the Southampton—Dorchester 
of 1847 was carried forward to Bournemouth on 
June 15th, 1874. On July 20th of ‘the latter year 
the Somerset and Dorset was made complete by its 
extension northwards from Evercreech to Bath. 

The remainder of the openings were of branches 
as follows :—Seaton, March 16th; 1867; Malden 
Kingston and Shepherds Bush—Richmond, January 
Ist, 1869; Brookwood—Aldershot,) May 2nd, “1870; 
Calstock—Callington, May 7th, 1872 ; Hamworthy, 
December 2nd, 1872 ; Sidmouth; July 6th, 1874. 


Loxpon AND BRIGHTON. 


The origin of ‘the London, Brighton and South 
Coast Railway was the London and Croydon Reail- 
way--5 Will. IV., « 10, 1835—which connected 
Croydon with the London and Greenwich Railway— 
see the South-Eastern below. It ran on the 
of the Croydon Canal. It was opened on June 5th, 
1838, as between West Croydon and Corbet’s-lane 
Junction, and from the latter point the Croydon 
Company had running powers oyer the London and 


under powers obtained in the following session, the 
Croydon Railway built its own station. The London 
and Brighton and the South-Eastern proposed to use 
the same rails into London, but the Select Committee 
of 1839 was very concerned as to the danger of so 
doing, and further powers were given. They did 
not prove wholly satisfactory and, as a consequence, 
the Bricklayer’s Arms branch and station were built 
by the South-Eastern. The Croydon Railway was 
werked on the atmospheric system until the London 
and Brighton acquired it in 1846. 

The London and Brighton Railway was incor- 
porated by 1 Vie., c. 119, 1837, to make a line from 
the London and Croydon, south of Norwood Junction, 
to Brighton, with a branch te Shoreham. . No fewer 
than five schemes, some designed by Stephenson and 
Rennie, were before Parliament in. 1836. Alb were 
rejected, and Captain Alderson, with the coneurrence 
of the several promoters, was appointed by the 
Government to recommend a route. As a result, of 
his report the five sets of promoters combined their 
forees in 1837 in support of a Bill based on Rennie’s 
scheme which was passed, The Act authorised the 
purchase of the Croydon, Merstham.and Godstone 
Railway of 1803—-see Article No, [V,--and some of 
that line was used. 

The engineer was John U. Rastrick, and the line was 
opened from Brighton to Shoreham on May 6th, 1840, 
from the Croydon to Hayward’s Heath on July 12th, 
1841, and Hayward’s Heath to Brighton on Septem- 
ber 2Ist, 1841. It was imspected by Sir Frederick 
Smith, who reported that ‘‘ at almost, all the stations 
on this line the engineer had,laid. down four sets of 
rails . . . so that the engines and carriages will not 
step upon the main lines , - an arrangement 
whieh, by tending much to the safety of the travellers, 
is highly creditable to the company.’’ . The Merstham 
Tunnel is 1780 yards in length, Balcombe 1122 yards, 
and Clayton | mile 20 chains.. The Ouse Viaduct is 
480 yards long and of 37 semi-cireular, arches, each of 
30it. span, and has an extreme height of 96ft. 

The Shoreham line was extended, to. Worthing on 
November 24th, 1845;,.to Ford March 16th, 1846 ; 
to Chichester, June 8th, 1846 ; to Havant, March 15th, 
1847 ; and to Portsmouth on June 14th, 1847. In 
the . opposite, direction Lewes was reached from 
Brighton on June 8th, 1846; Hastings on the 27th 
idem ; Lewes was given direct access from London 
by the Keymer branch on October 2nd, 1847; and 
the Newhaven branch was opened on December 8th 
following. Communication with Eastbourne was 
made jon March 14th, 1849; and with Hailsham on 
May 14th of the same year. 

On May 10th, 1847, the Croydon line was extended 
to Epsom, and on March 4th of the following year a 
branch from Three Bridges to Horsham was operted. 
A branch from Sydenham to the Crystal Palace was 


to Wandsworth—Clapham Junction—with -a_ con- 
nection from Norwood Junction, an@\was carried 
on to Battersea on March 29th, 1858, and, to Vietoria 
Station on October Ist, 1860, the last by #unning 
over the London, Chatham and Dover metals, The 
branch from Three Bridges to East Grinsteatl was 
brought into use on July 9th, 1855 ; Croydon=Wim- 
bledon, which used some of the Surrey [ron Railway, 
described in Article No. TV., on October 22nd, 1855 } 
Lewes—Uckfield, October 11th, 1858 ; Epsom-—Leather- 
head, February Ist, 1859; and an extension of the 
Three Bridges-Horsham to Pulborough and Pet- 
worth on October 10th of the latter year. The line 
from Shoreham to Itchingfield Junction, Horsham, 
was opened to Partridge Green on July Ist, 1861, 
and the remainder on the following October Ist. 

A direct route to Victoria was given by the Croydon- 
Balham line on December Ist, 1862 ; the Pulborough 
line was extended to the Brighton-Chichester on 
August 7th, 1863 ; the Newhaven branch was carried 
to Seaford and the Bognor branch opened on June Ist, 


Minster—Deal, July 


————— 
Invicta was No. 12. Like the Glenfield Tunne) o, 
the ‘West Bridge branch of the Midland Railway. 
see. Article XVII.—+the Tyler Hill Tunne! cattess 
loads on the Canterbury and Whitstable lin top, 
limited, to this day, to a height in the contre o 
Lift. fin. and a width of 8ft: 9in. When the Ashford, 
Canterbury and Margate branch of the South-!astepn 
was built under 7 & 8 Vic., ¢. 25, 1844, it crossed the 
Whitstable line on the level and this crossing sti} 
exists. Under the ‘same Act the Canterbury ang 
Whitstable was leased to the South-Fastern, ind jy 
was then modernised and worked through.) 
locomotives, A physical - connection . betwe. 
Ashford and Whitstable tines’was also put in. 
The next oldest section of the South-Easter:: i< the 
London and Greenwich Railway—3 Will. IV. «. 46, 
1833—-which was the first railway in the Metro) olis, 
It began. in Duke-street near London Bridy 


by 
the 


and 
ended in \London-street, Greenwich, and hed an 
intermediate Station\.at Spa-road. The line was on 
arches throughout with the idea that road | raftic 
would not.be interfered with, and that the arches 
would bring in a revenue from rents as wareli ises, 
shops and dwelling places. ‘There were 880 arches, 


The line was opened.from London to Deptfor! on 
December 4th, 1836; but some portion was oj) ned 
earlier than that date, asthe line was in use 01: the 
Easter Monday of 1836. The portion from Dey: ‘ord 
to Greenwich was brought into use-on December ° it}, 
1838. 

The. South-Eastern itself was incorporat: hy 
6 & 7 Will. TV., © 75, 1836. Té had powers to iinke 
a railway from the London and Croydon Railw.\ to 
Dover. The line did not, however, materiali 
such, Its promoters were anxious to serve Brig)iiton 
as well as Dover and, by agreement with the London 
and Brighton, a clause was inserted in the latter 
company’s Act allowing the South-Eastern, any time 
beforé December Ist, 1840, to purchase the Brig!:ton 
line from London up to the point where the Dover 
line diverged towards Kent. By 2 & 3 Vie., ¢. 79 
1839, this arrangement was changed ; the South 
Eastern proper was to start at Reigate-Redhill- and 
northwards of that point the Brighton line was to 
be jointly owned by both companies; from Noi wood 
to Coulsdon was vested in the Brighton Company, 
and Coulsdon’ to Redhill! in the South-Eastern, The 
latter company paid £340,000 for this privilege, and 
its trains ran free of toll. The Brighton was also 
tocun toll free between Croydon and Redhil! and 
over ‘the Greenwich lift and the Bricklayer’s Arms 
branch. There was also te_be a. joint station at 
London Bridge. Cubitt was the engineer. 

From Redhill to Ashford, a distanceof 45 miles, 
the route of theJine was remarkable. It was over 
a course nearly «lue-east, almost in a mathematical 
straightJine and a dead level... This, moreover, was 


‘brought into use on June 10th, 1854, and was extended not obtained by expensive cuttings or embankment-, 
md the whole presented a more remarkable engineer- 


ing feat than Brunel's Great Western line. Further- 
more, there was nothing between London and Bristol 


fo, equal the work ef #arrying the South-Eastern 
tine under the cliffs between Folkestone and Dover. 
Cubitt’s work there,.in. bringing down the amass of 
chalk “by gunpowder charges, \fired. by electricity, 
created great interest in engineering and scientific 
circles when it was done in April, 1843. 


The Dover line was opened thus :--Redhill-Ton 
britige on May 26th, 1842; Tonbridge -Heprdcorn, 


August Stst, 1842 ; Headcorn—Ashford, December Is'. 
1842; Ashford-Folkestone, June 28th, 1843; and 


Folkestone-Dover, February 7th, 1844. The Brick- 
layer’s Arms branch was brought into use on May Ist, 
1844. Subsequent extensions of the Dover line 


were :--Tonbridge-Tunbridge Wells, September 20th, 


December Ist, 1846; 
1847; Ashford-Hastings, 


1845; Ashford-Margate, 
Ist, 
February, 1851. 

The Greenwich line was to beextended to Rochester 


1865. 
Peckham on August Ist, 1865 ; to Denmark Hill on 
August 13th, 1866; and throughout May Ist, 1867. 
The Guildford—Horsham was opened October 2nd, 
Ist, 1866 ; 
following ; the Leatherhead--Horsham, to Dorking, 
on March llth, and throughout on May Ist, 1867 ; 


Rye to Sutton was opened on October Ist, 1868, and 
on the same day the branch from Streatham Junction 
to the Wimbledon and Croydon. 


SoutTH-EAstTern. 


The South-Eastern Railway possessed the first 
post-Stockton and Darlington. Railway ,built,in the 
South of England. This .vas the Cante y and 
Whitstable -7 & 8 Geo. IV... c. 1, 1825—which was 
opened on May 3rd, 1830, as from Whitstable Harbour 
to Slade-lane, Canterbury. The Act provided that 
it was to be worked by locomotives, fixed engines and 
horses. There were three winding engines antl sore 
of the gradients were 1 in 28) 1 in 31 and Tin 46. 
There’ was one 'tunnel--Tyler Hill—828 yards long. 
The locomotive used was the well-known Invicta, 





Greenwich to London Bridge Station: It had been 
intended to use the Greenwich Station there, but 





built by Stephenson immediately after the Rocket—- 
the Rocket was. No. 11 in Stephenson's books and the 





1864 ; and the Epsom Downs branch on May 22nd, 
The South London was opened as far as 


1865; the East Grinstead-Tunbridge Wells, October 
the Petworth—Midhurst, Oeteber 1l5th, 
1866 ; and continued to Chichester ow December bith 


the Hayling Island branch, July 16th, 1867 ; and the 
Lewes—Uckfield was extended to Groombridge on 
August 3rd, 1868.. The direct line from Peckham 


and ‘the portion between Gravesend and Rochester 
was opened on August 23rd, 1847, and that between 
Greenwich and Gravesend on July 29th, 1849. It 
was further éxtended to Maidstone on June [8ti), 
1856. The two extreme points of the Reading 
Guildford and Reigate, 7.c., from Reading to Farn- 
borough and from Reigate-Redhill to Dorking, were 
opened on July 4th, 1849, and the intervening portion, 
including the part between Ash and Shalferd Jun 

tion, Guildford, which was over the London an! 
South-Western, on August 20th following. The line 
from Tunbridge Wells to St. Leonards was broug)' 
into wse in three stages:—-To Robertsbridge in 
November, 1851 ; to Battle on January Ist, 1852 ; anc 
to St. Leonards on February Ist, 1852. The Cater- 
ham branch was’ opened on August 5th, 1856; the 
Lewisham—Beckenham on January Ist, 1857; and 
the Beckenham—Addiscombe-road on April 4th, 1864. 
Not until 1864 were any further extensions broug!| 
into use. In August of that year the line from 
London Bridge to Charing Cross was opened, an! 
that to Carinon-street on ‘September Ist, 1866. Th 
Lew.sham-Tonbridge Tine was put into traffic in 
three. stages: -To, Chislehurst..on July_tst, 1865 ; 
to Sevenoaks on March 2nd, 1868.; and to Tonbridy: 
on May Ist of the latter year. The New Cross 

Dartford ‘was opened on September Ist, 1866 ; an: 
the Sandling Junction Sandgate, on October 10th, 
1874. 


Lonpon, CHATHAM aNd Dover. 





The origin of;the Lendon, Chatham and Dover 
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was the East Kent Railway, ef 16 & 17 Vie.,.c, 132, 


185 it ran from Rochester to Canterbury, anid, + 


The openings were as follows,; 

Rochester-Faversham, October 25th, 1858 ; Sheer- 
ness branch from Sittingbourne, October, 1858 ; 
Faversham-Canterbury, July 8th, 1860; branch to 
Herne 
\ugust Ist, 1860, and on to Herne Bay, July 13th, 
isi! ; Canterbury—Dover Town, July 22nd, 1861 ; 
Dover Town-—Dover Harbour, November Ist, 1861. 
The St. Mary Cray line was opened from Bromley on 
May 3rd, 1858, and was connected to the London, 
Chatham and Dover at Rochester on December 3rd, 
is60. A connection to Sevenoaks off the St. Mary 
Cray Rochester line at Swanley was brought into use 
on June 2nd, 1862, 

ln the Metropolitan area the line from Victoria to 
Herne Hill was opened on August 25th, 1862 ; from 
Herne Hill to Elephant and Castle, October 3rd, 
Ikv2, on to Blackfriars, June Ist, 1864, and to Holborn 
Viuluet, March 2nd, 1874. From Nunhead te the 
Crystal Palace was brought into use on Ampust) late 


HI: 


later, thenee to Dover. 


From Otford Junction-Maidstone to Sevenoaks was 
opened on June ist, 1874, 








British Wire-drawing and Wire- 
working Machinery. 


XVI NALL AND RIVET MAKING MACHINES.* 


War is known as the Birmingham type of nail. 
making machine is probably the most extensively 
usec form im this country, although there is a tendeney 


Bay from Faversham opened to Whitstable, ; 


Herne HillDule Hill, January’ Ist, 1860; 
ui Nunhead Blackheath Hill, September 18th, 1871. | pair 


and is. raised on the return, or opening, stroke by a 
helical spring. While the Wire is ‘héld by these'dies, 
the head is formed by a single blow of the heading die, 
which is propelled forward by the laminated bow 
spring seen at the rear of the machine. 


The heading die is fixed in the end of the ram F, | 


which slides in guides over the top of the main shaft. 
On the shaft there is a single beaked cam, which 
engages a projection on the ram, forcing it back and 
compressing the spring. As soon as the cam over- 
rides the projection, the ram is free, and is shot for- 


ward violently with such force that a single blow of | 


the die is sufficient to form the nail head. The noise 


made, not only by the actual blow, but also by the | 


spring as it is suddenly compressed, is so great that 


it is quite futile to attempt conversation in a shop | 
where there is a battery of nail-making machines at | 


work. 


After the head has been formed, the gripping dies 






open and the wire by the next feed 
movement. It then becomes to form the 
int of the nail, and cut it off | 
' are 


dies moving in a horizontal direction. 
dies are worked by the two levers GG, and corre- 
sponding cams on the main shaft. The dies produce 
& squeezing, rather than a cutting, action, and are 
formed by making three nicks in the end of a piece 
of tool steel with a “ three-square ” file. The faces 
of a pair of dies are well shown in the cut, Fig. 122, 


| 






; 
; 


but it should be pointed out that, for illustrative | 


purposes, the two dies are shown approaching one 
another at an angle, whereas they are in line when at 
work. 

The dies squeeze out the metal im two triangular 
fins, or ** nibs,” as they are called in the trade, with 
deep nicks on all sides, which nearly sever the metal. 














rate of from 90 to 100 per minute, while the output 
of nail nails of, say, lin. length, by No. 14 gauge, ix 
at least 300 per minute. The power required even by 
the largest machine is only some 2 horse-power. 

In some factories, such as Rylands, at Warrington, 
the better-class nails are all sorted over by hand to 
eliminate any that may be defective, and this sorting 
is carried out by boys as the nails slide down a fiat 
steel plate vibrated by a power-driven hammer. 

The twisted or screw nails, which are sometimes 
used for such purposes as fastening packing cases, 
are made in the manner just described, but the wire 
is given its spiral groove before being sent to the 
nail-making machine. Ordinary round wire is drawn 
through a rotating spindle, and either one or the other 
of two systems is employed to make the spiral groove. 
In one there are three or four balls—the same as are 
used in ball bearings—mounted in the spindle, and 
they deform the wire, as it is forcibly drawn through, 
into a spiral with a pitch depending on the relation 
between the speed of draw and the speed of rotation 
of the-spindie. In the other system a more or lex. 
ve is cut in the wire by a set of dise cutters. 
. at an angle the axis of rotation of the 
spindle. If proper precautions are taken to elimi- 
nate undue friction in the revolving parts, the angu. 
larity of the cutters will produce the necessary rot«. 
tion of the spindle without it being necessary tv 
provide it with an individual drive. 

In making rivets from wire stock, a different pro 
cess is adopted, as compared with the formation of 
pointed nails, and Fig. 123 illustrates the essential 
features of the machine employed. 

The primary peculiarities of the machine Jie in the 
facts that each length of wire is cut off from the stock 
before it is headed, while the head is formed by steady 
pressure instead of by a sudden blow. 
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FIGS. 120 AND 121. WIRE NAIL- MAKING MACHINE -W. GRICE 


towards the adoption of the American type. This 
series of articles is not, however, intended to embrace 
foreign machinery, and it will be sufficient to say of 
the American nail-making machine that it employs 
steady pressure instead of a blow for forming the head. 

Wire nail machines are made principally in the 
Birmingham district by a number of firms, but they 


| The dies cannot, of course be made to cut right 
through the wireyas they would then come in contact 


with one another*and-be destroyed ; but by careful | 
adjustment the nicks are-made so deep that the nail! 


is ready to fall off the stock after it has been pointed. 
In order to make sure, however, that the nail will 
fall clear before the next stroke of the heading die 


are all so very much alike that it is unnecessary to | 


deal with more than one, and that taken for ilbus- 
trative purposes in this article is by Wm. Grice and 
Sons,,Limited, of Fazeley-street, Birmingham. 

The general appearance of the machine can be 
yathered from Fig. 120, while Fig. 121 is a general 
arrangement. It will be noticed that these machines 
are yery substantially built, which is necessary to witlr- 
tand the hard service they are commonly subjected 
'o, but otherwise they possess no remarkable con- 
structional peculiarities, so we will proceed directly 
to the method of operation. 

The wire is drawn into the machine through a set 
f straightening rolls, and is fed forward by a grip A 

see Fig. 121—which is reciprocated by the rocking 
lever B and crank C. 
obvieusly.be set according to. the length of nail ‘to be 
nade. The gripiis a sunple trigger, kept in contact 
with the wire by a light spring, and holds the, wire 
tightly on the forward stroke. When moving baek- 
wards, however, it slides over the wire, which is then 
held by the gripping dies, and consequently ¢annot 
return even if the feed grip is somewhat stiff. 

The. gripping dies have to hold. the stock very 
firmly, and are aided in this by projections which | 
torm the familiar serrations in the nail shank, just 
helow the head. The grip is made in @ vertical direc- 
‘ion, with the lower die stationary. The upper die 
is pulled down ‘by a powerful set of levers D and E, 
actuated by’ & cam just inside the feed crank disc, | 


* No. XV. appearet! November 7th. 


The throw of the crank can | 





NAIL - POINTING DIES 


FIG, 122 


a striker, H comes down from aboye and kuocks it 
into a receptacle below. 

An important point in connection with the cutting 
of the dies is that they should be so formed that the 
completed nail will carry away the nibs with it, and 
not leave them on the stock) asthe stock must be 
left with a clean square end’ or the next head will be 
deformed. It is also essential that the point should 
be symmetrical or it will not go’ straight when it is 
driver by # hammer. 

The nailk are subsequently put in tunbling’ barrels 
to knock off the nibs, and to give them a good polish. 
The nibs, by the way,vhavé.a high market value in 
the steel trade as scrap, on. account of the dense 
manner in which they pack together. 

Machines of the type just described run at a really 
remarkable speed, considering the extent of . the 
deformation of metal which the, production of each 


nail involves, and produce anything from 90 up to | 


300 pieces per minute. That is to say, nails from Sin. 
to 6in. long can be made from No. 4 gauge wire at a 


On reference to the drawing, Fig. 123, it will be 
seen that the line of the feed does not coincide with 
the axis of the heading tools. (It is, by the way, 
hardly necessary to enlarge upon the mechanism of 
the feed gear, except to point out that by lifting the 
notched lever A off its pin on the rocking lever B, 
the feed is stopped.) The reason for this lack of 
alignment is the fact that the rivet must be left with 
a perfectly smooth shank, and consequently cannot 


» bes gripped, sideways, sufficiently firmly to with- 


stand the heading pressure. In other words, the end 
of each blank must bear against ‘a solid abutment 
during the heading operation. 

The wire conséquently is fed forward’ through’ a 
tunnel to the extent nécessary to produce a rivet, and 
is projected between two dies held slightly apart. The 
dies are then closed together, and moved acros# the 
mouth of the tame! against the pressure of a spring, 
xo that the wire is sheared off against the edge of the 
tunnel maquth and is cerrietl.bedily sideways until it 
is in line with the heading tools. In this position the 
butt end of the blank bears against the plain face of 
the tunnel- die, and is consequently well supported 
against the heading pressure. 

The gripping and-transverse mrovenient of the dies 
is generally effected by a wedge-shaped piece, which 
is pressed forward by @ fever, such as C, operated by 
a cam on thé main driving shaft. The heading die D 
is mounted if @ ‘rant whieh # worked: by.an excen 
tric on the main shaft: 

When the rivet hasbeen ‘headed, the gripping dies 
move back to the original position, then open and the 
oncoming stock pushes the rivet out, ‘to fall down into 
a container below. © It ‘will ‘be-appreciated that when 


| the rivet is jected froin thé gripping Uiés, it is out’ of 


line With the heading ‘ols, “and cotiséquently ‘has 
more opportunity to fat! clear before the next stroke 
of thée.ram ‘takes lace thar i the Case with « tiaif- 
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had been reminded of the importance of sea power 


All the vessels in the second section are due for 


formed in one line. As a consequence, it is not always | by the proceedings at the Naval Conference in Wash- completion by 1931 at latest. 


necessary to have a knock-out to throw the completed 
rivets out of the machine, but with really high-speed 
work a mechanical knock-out becomes necessary. 

A common rate of working for these machines, 
when producing rivets of */,,in. diameter and up to 
l}in. long, is 95 pieees per minute. Larger machines, 
which are generally gear driven, will head 40 }in. 
rivets a minute. These large 




















ington, where in spite of her more extensive maritime 
interests she was placed on the same level as Italy 
| with regard to strength in capital ships. This was 
| resented by many French critics as an affront to 
| the national dignity, but French naval opinion, as a 
| whole, took the matter calmly, having made up its 
mind that since the battleship had ceased to be the 


machines almost always ' key factor of relative strength, the limitation of her interesting ships must 


Sectional Elevation. 











End Elevation. 
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FIG. 123—RIVET- MAKING MACHINE 


have cast steel frames, to withstand the heavy 
stresses involved in the heading operation, and some 
idea of their substantialness may be gathered from 
the fact that their weight may be as much as 8 or 
9 tons. 





French Naval Construction. 


battle fleet need not prevent France frora mainta ining 
a dominant position.m the Mediterranean. To 
achieve this object it was deemed essential to create 
a powerful force of light high-speed surface vessels, 
a new submarine flotilla, and a large establishment 
of aircraft. Hence the programme of 1922, of which 
the first part is now approaching completion. 

The two sections of the programme provide respec- 
tively for the following vessels :— 


First Section. 








CoMPELLED by military exigencies to suspend all 
major naval construction, during the war, France 
found herself at the end of the struggle with a more | 
or less obsolete. fleet. She had no capital ships | 
embodying the latest tactical principles, no light | 
cruisers of modern design, no. aircraft carriers, and | 
tew destroyers or submarines that were really up to | 
date. Although the French naval forces. had_per- | 
formed a great deal of valuable work in the Mediter- | 
ranean and Northern waters, their war record was | 
overshadowed by the achievements of the army, 
which had been more in the publie eye. When, 
therefore, the time eame to provide for the peace 
requirements of the two services, the claims of the 
navy received scant attention, and it was not until 
March, 1922, that a ic programme of new 
construction was adopted. In the interval France 


3 cruisers of 8000 tons, 
6 flotilla leaders of 2400 tons, 
12 destroyers of 1400 tons, 
12 submarines of 600 to 1148 tons, and 
1 aircraft carrier (formerly the battleship Béarn). 


All the above ships are due for completion before 


the end of 1925. 
Second Section. 


6 cruisers of 10,000 tons, 
15 flotilla leaders of 2400 tons, 
24 destroyers of 1400 tons, 

2 submersible cruisers of about 3000 tons, 
30 submarines of 1385 tons, , 

7 submarine minelayers of 600 to 1300 tons, 


No delay is anticipated in the execution of the 
first section of the programme. The majority of the 
vessels have been launched, and some will shortly 
begin their trials. The cruiser Duguay-Trouin is 
preparing for sea at Brest, where she was built, anc 
her two sisters, Lamotte-Picquet and Primauguet, 
both went afloat this A description of these 
reserved for a future occa- 
|gion. The flotilla leader@of the “Jaguar” Class 
are the largest of their type in existense. Tho 

i armament of six 5. lin. guns has been reduce: 

their seaworthiness. In 


still larger calibre may be 

All submarine construction is well up to 
. The two n jle cruisers noted above 
They will be built 
have been already 
will displace 2700 
an. exceptional], 


operations ante-dates war, though Russia 

were the only Powers to build vessels 

that purpose before the year 1914. Thereafter 
Germany turned out a great number of these boats, 
'ranging from the tiny “UC” Class to large ocean. 
| going craft with a displacement of nearly 2000 tons. 
| It is possible that certain features of the German 
design have been incorporated in French submarine 
minelayers completed since the war, though this is 
pure surmise. By the courtesy of Messrs. Augustin 
Normand et Cie., of Havre, who built the boat, we are 
able to reproduce a view of the Pierre Chailley, which 
was launched in December, 1922, and carried out 
trials this year. The leading particulars of the boat 
are as follows :—Length, 229ft. S8in.; breadth, 
26ft. 3in. ; draught, 13ft. ; displacement on surface, 
827 tons; submerged, 1122 tons. Surface propul- 
sion is effected by two Diesel engines developing 
together 1800 brake horse-power, equivalent to a 
speed of 14 knots. Electro-motors of 1200” horse- 
power drive the boat at 9 knots in submerged con- 
dition. Sufficient fuel is carried for a surface cruise 
of 2800 miles, while the submerged cruising endur- 
ance is limited to 80 miles. A 3.9in. gun, firing 
30 Ib. shell, is mounted on deck, and three 18in. 
torpedo tubes are fitted in the bows. The mines, 
of which 24 are carried, are understood to be ejected 


| through inclined chutes. 








Accorp1incG to the Electrical Times, a new type of “ one 
man *’ tramear is, it is stated, to be put into service on the 
London United Tramway oomenr Hanwell and Brent- 
ford route. ms day cee oa peg orga 
| now being constructed by the company. oors are 

ically, and are automatically kept closed 

| while the car is in motion b of a special valve. 
When the car is at a standstill, the exit door will not open 
unless a passenger is waiting on the rear platform ready to 
alight, the door being controlled by valves through a tread- 
plate. A “safety first ** device is the “dead ye dl 
r 





| With which the air brake handle is fitted. If the 
takes his hand off this, the brakes are automatically applied 
| and current cut off. The new car seats thirty , 
and fares are paid as they enter, The coin is into 
| @ fare box, and the driver issues the ticket, which is 
| cancelled by a foot-operated punch. A change-giving 
machine assists the issue of tickets. 
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Obituary. 





SIR MAURICE FITZMAURICE. 


lr is with deep regret, which will be shared by the 
whole of the engineering profession, that we have to 
record the death of Sir Maurice Fitzmaurice, which 
Sir Maurice 
had been unwell for some time, but his illness only 


took place in London on Monday last. 


took a really serious turn a fortnight or so ago. 

Maurice Fitzmaurice, who was the son of Dr. 
Robert. Fitzmaurice, of Cloghers, Tralee, was born 
on May lith, 1861. 
sixty-fourth year at the time of his death. 


the three years 1880-83 the course in engineering at 
Dublin University under Professor R. Crawford, 
M. Inst. C.E., and obtained degrees of Bachelor of 
Aris and Bachelor of Engineering, with a special 
certificate of proficiency in the latter. From Dublin 
he came straight to London to be articled to the late 
Sir (at that time Mr.) Benjamin Baker. At. the 
expiration of his articles he was engaged from Janu- 
ary. 1885, to October, 1888, under Mr. Baker and Sir 
John Fowler on the Forth Bridge, where the construc- 
tion of the south maim pier--comprising the sinking 
of four caissons by air pressure and 
the erection of some 18,000 tons 
of steel work-—-was under his super- 
vision. During the last two of the 
vears mentioned, he was also in 
responsible charge of the building 
of the approach railways on both 
sides of the Forth, which involved 
heavy cuttings, the construction of 
a viaduct with four 100ft. spans, 
and the driving of a tunnel under 
the town of Inverkeithing. From 
October, 1888, to June, 1891, he 
was ernployed under Messrs. Fowler 
and Baker on the Chignecto Ship 
Railway, where he had responsible 
charge of the construction of a 
3000-ton lifting dock basin, a gate 
entrance and 8 miles of railway. 
Returning to this country, he was 
employed between August, 1891, 
and May, 1892, still under Messrs. 
Fowler and Baker, in making 
designs and estimates for replacing 
cast iron bridges on the London, 
Brighton and South Coast Railway 
by steel structures, and for some 
time was working on railways in 
Ireland. Then, from May, 1892, 
onwards he acted under Mr. (later 
Sir) A. R. Binnie as resident engi- 
neer during the construction of the 
Blackwall ‘Tunnel. During the 
course of all these works he dis- 
played conspicuous engineering 
ability and great organising capa 
city. 
From the Blackwall Tunnel, 
Fitvmaurice went to Egypt. The 
contract for the Assuan Dam was 
igned on February 21st, 1898, the 
contractors being John Aird ani 
(o., Limited, who undertook to 
carry out the work for the sum of 
£1,500,000. At that time Mr. 
(afterwards Sur) W. Willcocks, whe 
had designed the dam, had been 
succeeded as Director-General of 
Reservoirs by Mr. W. J. Wilson 
Sir Benjamin Baker was appointed 
msulting engineer, and it was 
‘loubtless on his recommendation 
that Fitzmaurice was appointed resident engineer in 
charge of the construction. Early in the May of 1898 
the latter, in company with Mr. John A. C. Blue, 
Messrs. Aird’s agent, had arrived at the site to make 
all the preliminary arrangements necessary for the 
large staff and the great muwmber of workmen who 
would be employed. His first impressions, set out in 
# paper which he read before the Institution of Civil 
ingineers when the work was completed, are worth 
quoting. He said:-—*1t would be hard to imagine a 
more desolate and uninviting spot than the site of the 
dam at that time; and the tourist who now visits 
\ssuan during a few months in the winter would 
hardly recognise it in the middle of an Egyptian 
summer, and without a single European living in the 
place. With the exception of a few native villages, 
no sign of life was anywhere visible. The five main 
channels of the river flowing between the barren and 
baked granite rocks, and then forming a torrential 
cataract as they fell over the granite crest into the 
lower reach of the river, gave the impression that the 
contract time of five years was none too long for such 
an undertaking. The granite hills bordering the river 
rising to several hundred feet above water level, 
were covered on one side of the river by the bright 
yellow sand of the Sahara Desert, and on the other 
by the dark granite sand of the Easturn Desert, 
which extends from the Nile to the Red Sea.” It 
was in such surroundings that what eventually ap- 
proximated to a fair-sized town was constructed, its 


He was therefore only in his 
After 


receiving his scholastic traiming, he followed for 


audria ; 


dam. 
other supplies for the dam, thrown at irregular inter- 
vals on a single line of railway, which at normal times 
has about as much traffic as its rolling stock can 
deal with, entailed very considerable extra work and 
organisation on the part of the railway authorities. 


water supply safeguarded and its sanitary arrauge- 
ments provided for. That all was well done is. testified 
to by the fact that although, at times, the population 
around the dam, either directly employed, or con- 
nected with it, did not fall far short of 15,000 persons, 
there was never any serious epidemic, and only a few 
occasional cases of typhoid and small-pox. The 
difficulties under which the preliminary work was 
carried on may, to some extent, be appreciated when 
it is remembered that at the time only a single line 
of 4ft. 8hin. gauge railway ran as far south as Luxor, 
and that though between Luxor and Assuan there 
had just been constructed a 3ft. 6in. ' gauge line, it 
was almost entirely in the hands of the military 
authorities since the Sudan Expedition of 1898 was 
still in progress, and practically no ordinary goods 
were accepted by the railway. Beyond Luxor, there- 
fore, it was necessary to convey by water a large 
amount of the supplies for the dam. All food had 
to be obtained from Cairo or Alexandria, and it 
took anything from a week to a fortnight on the way. 
On several occasions during that first six months the 
stocks of food, to use Sir Maurice’s own words, 
“ became rather limited.” Even later, when military 
operations were no longer being carried on, it was by 
no means easy to make the necessary arrangements, 
yet they were made, and in the making of them Sir 
Maurice had his full share, and, although on one or 





SIR MAURICE FITZMAURICE 


two oceasions the stock, both of cement and of coal. 
ran low, there was never actually any time lost on 
that account. Te quote Sir Maurice once more : 
* All cement and coal came from England to Alex 
75,000 toms of the former and 28,000 tons of 
the latter were used during the construction of the 
This amount of material, in addition to all 


” 


In spite of Sir Maurice’s misgivings referred to 


above as to the contract time of five years being 
insufficient for the completion of the dam, the struc- 
ture was actually finished in 1902, or within the 
contract time. 
most admirably carried out, and Sir Maurice might 
well have been proud of his share in it. 


It was a magnificent piece of work, 


Shortly after his return to this country, Sir Alex- 


ander Binnie, under whom, it will be remembered, 
Fitzmaurice had worked on the Blackwall Tunnel, 
resigned his position as Chief Engineer to the London 
County Council, and his former assistant was chosen 
to fill his place. 
course of the eleven years during which he held that 
office, a very great deal might be written. It is a 
most onerous and responsible post, and very ably 
Sir Maurice occupied it. In fact, to so great an extent 
did he exhaust his energies in the service of the 


Of the work which he-did in the 


Council, that for a time he suffered in health. To 
mention a few of the works which were designed by 
him and carried out, either entirely by him or 
completed in part before he retired in 1912, we may 
cite the duplication of the main drainage of London ; 
the London County Council tramways ; the Rother- 
hithe Tunnel; the underground tramw ay from the 
Embankment up Kingsway to the north ; the Green- 
wich and Woolwich footways under the river; the 
Woolwich Ferry jetties; the coal wharf for the 
London County Council tramway power station at 
Greenwich ; the new Vauxhall, Bridge; the pro 
longation of the Thames Embankment on the north 
bank upstream of the Houses of Parliament, and the 
embankment for the new County Hall on the south 
bank of the river. Incidentally, we may say that it 
was at the laying of the foundation stone of the new 
Hall that Sir Maurice received his well deserved 
knighthood. 

During his career, whether with Messrs. Fowler 
and Baker, with the Londen County Council o1 
subsequently, Sir Maurice was concerned in one way 
or another with a remarkable number of bridges 
There were, first of all, the Forth and new Vauxhall 
bridges already alluded. to. Then he formed a 
member of the Commission set up to inquire into the 
collapse of the Quebec Bridge. Beyond these, ther: 
were the reconstruction of Putney Bridge and of 
Deptford Creek Bascule Bridge 
and cither alterations or reconstruc - 
tion of Hammersmith Bridge, the 
Albert Bridge, new Battersea 
Bridge, the, dale cof Dogs Swing 
Bridge, Rosemary Branch Bridge 
over the Regent's ‘Canal, High 
treet, Kingsland, bridge over the 
North London Railway, the bridges 
under the dock entrance in Gros 
venor-road, a bridge over the 
London, Brighton and South Coast 
Railway at Denmark-hill, the Mill 
pond Bridge over Nine Elms-lane, 
bridges over the Metropolitan Rail 
way in Clerkenwell, over the Great 
Kastern Railway in Commercial 
street, E., and in the Kast India 
Dotk:road over the North London 
Railway, the reconstruction of the 
old Gravel-lane Bridge at the East 
London Dock, and of bridges in 
Upper Islington, and the widening 
of Blackfriars Bridge. Of other 
bridges with which he was asso 
ciated, mention will be made later. 
After resigning his position as 
Chief Engineer of the London 
County Council, Sir Maurice joined 
the famous civil engineering firm of 
Westminster consulting engineers, 
Messrs. Coode, Son and Matthews, 
a title which was subsequently 
changed to Coode, Fitzmaurice, 
Wilson and Mitchell. Thereafter, 
his life’s history became identical 
with the histery of the firm, for, 
we understand, that there was not 
a single piece of work which went 
through the office in which he did 
not personally interest himself. 
It would be impossible in a memoir 
of this kind to indicate all the 
subjects covered during his twelve 
years’ partnership in the firm, and 
the enumeration of but a few must 
wuttice ; -Harbour works at Dover, 
Peterhead, 
Killindini, and Lagos ; 
wharfage scheme at Hong Kong ; 


Colombo, Singapore, 


& proposed 


the Johore. ( auUneWwas between the 

island of Singapore and the main 
land; the wharves at Prai in the Malay Peninsula ; 
and the proposed tunnel at Darftord. Sir Maurice 
jn conjunction with Mr. Basil Mott, was called i to 
advise on the question of a further tunnel! wider the 
Mersey. With Mr. Mott, too, he was engaged on the 
design of the new bridge to be constructed at New 
castle-on-Tyne, which has now reached such a stage 
that, contracts for the work are being invited. Then, 
again with Mr. Mott, he was called in by the London 
County Council to advise what was best to be done 
with Waterloo Bridge when it gave signs of failure. 
An undertaking to which he had devoted much study 
recently was the Gezira irrigation scheme which 
includes the building of the Sennar Dam on the Blue 


Nile, and in connection with which his firm is acting 


in @ consulting capacity. 
In 1913 Sir Maurice was invited by the Common- 


wealth Government to visit Australia with a view to 
giving his advice concerning the construction of naval 
harbours and works—a work for which he was par- 
ticularly suited, since he occupied the position of 
Chairman of the Admiralty Advisory Committee on 
Naval Works. During the war he was, amongst other 
things, Chairman of the War Office Committee on 
Civilian Labour on. the London Defences, and a 
member of the War Oftice Committee on Hutted 
Camps. 
Continent on questions of drainage. 
he was Chairman of the Nile Projects Committee of 
the Foreign Office ; from 1917 to 1919 Chairman of 


He twice visited the British front on the 
During 1918-19 
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the Canal Control Committee of the Board of Trade ; 
and in 1919-Chairman of the Treasury Committee 
on Aerodrome Accounts. He was a member of the 
Royal Commission on Fire Prevention, of the Ad- 
visory Council of the Science Museum from 1915 to 
1921, of the Advisory Council on Scientific and Indus- 
trial Research, and of the International Technical 
Commission, Suez Canal. He was also Lieut.-Colonel 
in Command of the Engineer and Railway Staff Corps. 

For his work on the Assuan Dam, Sir Maurice 
received the Order of the Mejidieh, 2nd Class, in 1901, 
and was created C.M.G. the following year, He held the 
honorary degree of LL.D. of Birmingham University, 
and had been a Fellow of the Royal Society since 
1919. He entered the Institution of Civil Engineers as 
a student, became an associate member in 1887, was 
transferred to the class of member in 1893, and was 
President in 1916. His presidential address, which 
dealt in the main with the difficulties which had to be 
overcome by engineers in their work, was one of the 
best of recent years. He received for contributions to 
the Institution’s ‘* Proceedings ” the Telford and Watt 
Medals, a Telford Premium and a Miller Prize. He 
was also a member of the Institution of Mechanical 
Engineers, an honorary fellow of the Society of 
Engineers, an honorary member of the Royal Engi- 
neers’ Institution, a member of the Canadian Society 
of Engineers, and Vice-chairman of the Institute of 
Transport. 





A New System of Driving Ship) 


and Other Auxiliaries. 


On Tuesday, November 18th, Mr. Gilbert Austin read 
a paper before the Institution of Engineers and Ship- 
builders in Scotland on a new electric drive for ship and 
other auxiliaries. The paper describes a new constant- 
current system, in waich the current for the auxiliaries 
is produced by @ generator with fixed brushes, and the 
voltage varies automatically according to the external load. 
In the diagram, Fig. 1, the armature of the generator is 
shown at 11 and the separately excited field magnets at 12. 


ESSE 


Exciter 




















Generator 








OF-Qs3O-O. 


Motors 


“The Excincen” Swain 


FIG. 1—-GENERAL SCHEME OF CONNECTIONS 


\n exciter is coupled to the generator shaft, or it may be 
driven independently. The main motors are shown at L 4. 

\s indicated in the upper part of the diagram, the exciter 
has a single armature |, main poles M,, auxiliary poles A,. 
mein brushes M,, and auxiliary brushes A,. The windings 
on the main poles carry the main current or a portion of it. 
The auxiliary poles are provided with three separate 
windings -an exciting winding deriving its supply from 
the auxiliary brushes A,, a compensating winding in series 
with the generator field magnet coils, and deriving its 
supply from the brushes M,, and a stabilising winding 
carrying the main line current. The auxiliary poles are 
split into two portions A, and A,, and the exeiting and 
compensating windings which embrace the whole pole are 
connected so that they both excite in the same direction. 
The stabilising winding is wound round one part of the 
pole in a direction which makes it assist the other two 
windings, whilst on the other part of the pole the winding 
oppores these windings. The yoke of the machine is 
also divided into two parts 3 and 4 by a rmg of non- 
magnetic material 5. 

The action of the machine is as follows :—Currents 
flowing from the main and auxiliary brushes set up magneto- 
motive forces in the armature of the exciter in line with 
their respective brushes. The magneto-motive force in line 
with the main brushes opposes the flux produced by the 
exciting winding on the auxiliary poles, whilst that in line 
with the auxiliary brushes opposes the flux of the windings 
on the mein poles. As the magneto-motive force produced 
in the armature by the current from the main brushes 
epposes and weakens that of the exciting winding on the 
auxiliary poles, it is compensated by means of the com- 
pensating winding on the auxiliary poles, so as to assist 
the exciting winding, The stabilising winding is wound 

. 








so that it partly assists and partly opposes the other two 
windings. 

One part of a pole is strongly magnetised, and is in- 
sensitive to small changes, whilst the other part is almost 
in @ neutral state. This part therefore has a high per- 
meability, and is very sensitive to the slightest change. 
If the current flowing in the line is of such a value that the 
flux from the main poles almost balances that in the 
armature due to the current from the auxiliary brushes, 
then there will be practically no flux in the main poles, 
and therefore only the very small voltage required to excite 
the generator fields under short-cireuited line cenditions 
will appear at the exciter main brushes M,. 

If, however, the line current falls slightly, a three-fold 
effect will be produced, which tends to increase the exciter 
main flux, and therefore the field of the generator in the 
following manner :—({1) The armature reaction magneto- 
motive force in line with the auxiliary brushes becomes 
greater than the magneto-motive force due to the exciter 
main poles, thus producing a residual magneto-motive 
foree in favour of the armature. (2) The opposing magneto- 
motive force due to the stabilising winding on the auxiliary 
poles is reduced, thus further increasing the residual 
magneto-motive force by increasing the auxiliary brush 
current. (3) Owing to the increase of the auxiliary brush 
current and the corresponding increase of the exciting 
magneto-motive force on the auxiliary poles, the auxiliary 
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FIG. 2--LONGITUDINAL SECTION OF MOTOR 


brush current is stall further increased, and that results 
in a still greater increase of the residual magneto-motive 
force referred to under the first heading. 

This three-fold effect is obtained with great rapidity, 
and with little or no mutual inductive action between the 
various adjacent windings, and if the line current is in- 
creased instead of being reduced, the arrangement operates 
in the reverse direction. In the event of a sudden great 
imerease in the line current, the cumulative effect of the 
three windings on the one part pole holds the machine in 
a stable condition by preventing the reversal of the 
magnetism of the auxiliary poles as a whole. 

The practical effect of the arrangement is that an 
ammeter in the main line circuit shows practically a steady 
eurrent, whilst a volt meter connected between the positive 
and negative terminals indicates a pressure which varies 
with the load. 

A sectional view of a motor designed to run with fixed 
brushes and with variable voltage is shown in Fig. 2. 
The machine consists of a combination of a large and small 
motor, the two armatures being on the same shaft. The 
small motor is known as the regulating motor. The line 
current passes through the armature of the main motor 
and the field winding of the regulating motor, whilst 
the armature of the latter is connected in the field cireuit. 

A diagrammatic sketch of the arrangement im its sim- 
plest form is shown m Fig. 3. The main line, consisti 
of a single conductor 2-3 is connected to the middle point 
of a double-pole short-cireuiting and disconnecting switch 
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FIG. 3-- MOTOR CONNECTIONS 
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4. In the off position the switch blades are short-circuited 
by the connection 4A, whilst in the on position the switch 
blades connect the line to the motor, the change over 
being produced without interrupting the main circuit. 
A neutral point contactor 5, operated mechanically by 
the control lever, is provided for the purpose of short- 
circuiting the motor in the off position of the controller. 
When centactor 5 is closed the line in circuit is completed, 
but the motor is put out of action. But when the contactor 
is open as shown the current flows through the armature 6 
of the main motor, the field magnet 7 of the regulating 
motor and the resistance 8 of the potentiometer regulator 
to the negative section of the line 3. 

The value of the resistance of the potentiometer 3 gives 
a drop of a few volts between its terminals, and the field 
magnet windings 9 of the large motor and the armature 10 
of the regulating motor are arranged in series, the complete 
circuit being connected as a shunt to the potentiometer 
regulator 8. When the contact arm of the potentiometer 
8 is eat the off position the contactor 5 is short-circuited 
and only a comparatively small current will flow through 
the motor armature, depending upon the relative conduc- 
tance across the contacts of 5 on the one hand, and the 
cireujt 6-7-8 on the other. 

As seon, however, as the control lever is slightly advenced 
the contactor 5 opens circuit and the current flows through 
the main armature 6, the regulator 7 and the potentio- 
meter 8 to the negative pert of the line. If, now, the con- 
tact arm of 8 is advanced, say, to the full-on position as 





shown there will be a difference of potential of a few volt, 
at the terminals of the derived cipanit 9-10, and this wil 
be sufficient to inducé the fall load exciting current to 
pass from the positive end of the potentiometer through 
the armature 10 and*the field winding 9 to the neyatiye 
end. If the position of the control lever be varied tig 
potential difference at the terminals of the derived ¢jr.-,i; 
will vary and the value of the current flowing throu!) 1},,, 
tield magnet system will vary correspondingly. 

The armature 10 of the regulator is connected sv t\\4; 
any voltage which it may produce will oppose that fron 
the potentiometer. The author describes an alternative 
method whereby the potentiometer 8 is replaced by 4 
regulator which is connected as a shunt to @ portion of 
the line containing resistance, and also an arrangenie)| 
suitable for the control of a reversible motor. 
methods of making a motor run at constant speeds aro 
also deseribed. 

With this new system, in which the current is kept 
constant whilst the voltage varies. in accordance wt) 
the load, fuses, and the usual switchboards, resistan.. 
and controllers are dispensed with and speed contro! 
and reversals can be carried out with ease and safety. ()/ 
all machines which an electric motor is called upon to 
drive winches are perhaps the most exacting. With 1)... 
new system, however, the usual difficulties are overeo::. 
There are no resistances to absorb power or burn out. 10 
cireuit breakers or fuses are employed. The speed can |» 
controlled perfectly up or down, and the motor cannot |» 
overloaded or be burnt out by excess current. The mot: 
will maintain full tension on the rope for any length of tir 
with the armature at a standstill, and will take up sla: 
automatically, the load can be held in mid air without 1}. 
use of a brake. Under certain conditions the descend): 
load will drive the motor as a generator and return pow: 


Iwo 


| to the line. The foot brake can be applied at any time ai 


the motor can be brought to a standstill whilst the pow 
is full on without damage to the motor or speed regulat: 
The speed is under the control of the operator, and it 
also automatically limited to correspond with the weig!:! 
being lifted, the lighter loads being moved at higher spee:| 
than the heavier loads. 

For driving other auxiliaries the scheme ws also shown to 
offer very considerable advanteges, and a good deal «i 
waste associated with the constant voltage system 


avoided. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


“ VIBRATORY BOUNCING.” 


Sir,—I should be glad to know of any experimental or th: 
retical investigations of the problems of vibratory bouncing 
the type of case being that of a loose object resting on a vibrati: 
surface so that it is thrown into the air and thus for a part of tly 
time is independent of the imposed motion. 

Although the phenomena of vibration, forcing, resonan- 
beats, &c., are familiar and well-studied matters of the text 
books, the associated cases of vibratory bouncing do not appear 
to have been described in detail. Such phenomena as the chatter 
of loose parts, pulsations of partly detached mechanism, +. 
cams, pawls, ratchets, loose pulleys, riders, factory window 
couplings, &«., are the only too well-known bugbears of engineer: 
and probabiy have received treatment, 

The experiments of Dr. W. N. Bond, of Reading Universit 
College—see Nature, February 7th, 1924. “Trans..” Lon 
Phys. Soc., April Lith, 1924—in which a vibrating tuning fork 
brought into contact with sound boards, was made to elicit 
sub-harmonics down to that of one-fifth of its own frequency, 
talled my attention to this case of inversion of Fourier’s theorem: 
and on searching tor the literature on the subject 1 was rathe: 
surprised to find nothing bearing on the case. I am indebte:| 
to the kindness of Professor G. N. Watson, of Birmingham 
University, the secretary of the London Mathematical Society, 
who was good enough to ask a colleague to make the search, and 
who replies :—‘* | know of no work bearing on the problem other 
than the theory of Hertz. Crelle, Bd. XCII., 1882, for the stress 
distribution in two spherical bodies in contact. This, however, 
I am afraid this is all | 


has only a secondary bearing. 
that the problem sound 


ean suggest, although I agree 
interesting.” 

An examination of an idealised case leads to nothing more 
than might have been inferred by anyone versed in dynamics, 
but it may interest the reader to note some of the conclusion 
arrived at. The varied conditions of practice are much tov 
general to allow of description, but by assuming an idealised cas: 
the conditional tactors are observable. 

(1) Horizontal surface vibrates vertically in cycloms of detinit: 
period. The driving force is considered great m respect to an) 
reaction 

(2) On the plate rests an ideal ball, both ball and plate bem 
of great rigidity and resilience, so that there is no dissipation 
of energy on contact ; the ball rebounds without loss of velocity 
or appreciable time, and the internal motions, rotations and 
deviations ot the ball are negligible. 

(3) There is no dissipation of energy during jump. 

In order to ascertain the “ jump time ”’ of the ball we oquate 
the motion of the plate to free motion of the ball under gravity, 
and obtain thas a transcendental equation, which can be 
numerically or graphically approximated, but no formal solution 
appears possible, nor is there any way of evading the difficulty 

By differentiation of the equation we derive the equations of 
coincident velocity and acceleration. 

The former, in conjunétion with the positional equation 
defines the ball coming to rest a*ymptotically on the plate. ¢.- 
with no velocity, and therefore on condition that any cycle of 
jumps is terminated. The latter equation defines the phase 
and critical frequency at which the ball will start jumping off 
the plate, the one-sided constraint of the plate limiting the 
position of this jumping-off the plate to the upward leading 
quadrant. It is interesting to note that with an amplitude of 
1 em. the critical frequency is about 5 vibs. /sec. 

These three equations enable us to find, at least theoretically 
the jump-time, the initial phase and velocity, and # factor of the 
terminating jump of « group of jumps. ‘The original positional 
equation may be described im words : 

There is a unique “jump-time " during which the absolute 
travel of the plate minus the distance travelled under the initial 
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impulse plus the distance of free fall under gravity equals zero ; 
m dividing through by J we have :—Mean velocity of plate 





or 
from initial to final positions minus velocity due to original 
impulse plus mean velocity of fall due to gravity equals zero. 
From such an original equation the equations of successive 
jumps can be formed by inserting the position and velocity terms. 
It ix to be observed that the velocity of arrival on the plate is 
reversed by reflection and is added to the loeal velocity ofthe 
plate The equations are naturally somewhat cumbrous, but 


» be formally reduced. 
By adding successive equations the cross trigonometrical 
forma cancel, and we get an equation to determine the total time 
© start of jumps, 
lhe condition that the velocity coeflicient vanishes deter- 
nos the return to the initial condition when the ball falls outside 
But if it falls within this region it inme- 
itely starts on a new cycle of jumps with new cocflicients. 
limit of phase to starting jump, with a plate slowly speeded 
» 2. Here the ball is just leaving the plate with no velocity. 
frequency the point of 
lcparture has erawled forward to zero phase, and at this point 
the ball cannot get away with ite “infinite velocity.” These 
paradoxical points therefore mark the asymptotic limits of 
the possible range. The velocity of the jumps may be derived 
the transformation of phase (sine to cosine) by the right- 


critical phase region, 


When the plate arrives at “ infinite "’ 


angle rule. 
In any case, it is to be noted that our independent variables, 
plitude and frequency, cannet be reduced, because they are 
sted differently om the harmonic and linear sides of the 
equation, This complicates the question, but we can always 
choose unite in one of these variables. The general propositions 
the case are fairly obvious, viz.: 
1) If the ball jumps from any crest /trough to any one crest, 
trough, it (in the ideal case) continues to do se. 
2) This condition can never be reached by finite steps from 
\ other phase, for there will always be a small excess or defect, 
which will recur at the next jump. But the condition may be 
tained asymptotically after an infinite number of jumps, 
vhen, as before remarked, it keeps on for ever. 
$) If the ball fallx just short of a crest it receives an increment 
{ velocity tending to extend the jump, and bring it nearer to the 
ext crest or beyond it. If it overshoots the crest the opposite 
liappons, and the ball shortens its next jump, tending te retreat 
to or within the next crest 





Exactly the opposite happens in the neighbourhood of the 


troughs, so that the conditions are favourable to the convergence | 


the ball to the crests, and its divergence from the troughs. 
Under conditions which permit of retention in the respective 
veuhbourhoods this tendency to gather to the crests and avoid 
the troughs leads to a kind of * quantisation 





’ of the jumps in 
ultiples of the plate period, ¢.¢., to the sub-harmonic series of 
lor. Bond, and it is clear that if by resonance any of these sub 
harmonic frequencies beeame evident we would have a condition 
which would affeet the engineering aspect. 
I'he case where the ball jumps from any other phase to the 
ume or oppositely sigaed phase is of interest. In the first case, 
it increases ite periodic jumps successively one, two, three, four 
times the original multiple ef plate period. In the second case, 
t is reduced to rest and cannot get away from the plate again 
util the critical phase is reached. H, therefore, the conditions 
re such thet this latter case is reached the ball thus makes a 
fixed jump of twice the “ complementary ” phase and completes 
1 period which is a multiple of that of the plate by a resting time 
which is always less than the jump time. 
We thus have a case of forced intermittent vibration If the 
wall, during its series of jumps, lands on crest or trough, it reverses 
the previous series of jamps. These points, therefore, act as 
mirrors, and thus when either point happens to be reached in 
course of a cyele of jumps it is the middle pont of such cycle. 
\s « particular case we may note that a ball thrown off at 


critical phase w ith the appropriate Velocity, if it happens to jump 
no plate period, the amplitude tor one vib. /sec. is about 50.6 em, 
and the frequency for | em. of amplitade is about 44.67 vib. ‘sec. 

If dissipation be introduced into the problem the conditions 
become complicated. It as possible to use the artifice of retain- 
ing the “ parabolic" path of jump with «small fractional deduc - 
tion of velocity at each jump. 

In this case, if the velocity so dire pated equals that com 
municated by the phase of the plate, and if the jump is of an 
integral multiple of plate periods, it remains steady, but whether 
it is stable for small deformations from the exuet path it is not 
possible to say in the general way. 

If there is dissipation the amplitude of forcing will decrease 
exponentially and thus pass through a singular point as above, 
ind thus the series of jumps of the period of the plate, or @ sub- 
multiple of that value, will be initiated and may persist long 
enough to become not only perceptible, but possibly dangerous 
to structures. This is the case on which the views of those who 
have studied the matter would be interesting 

In practice we should probably not have simple harmeonie 

eyelons " to deal with, but Fourier sums of the same. It would 
be interesting to know if Dr. Bond, in calling attention to this 
class of phenomena by his spre ial cases, is the first im the field. 

Joun L. Bonk, 
Folkestone, November 18th 


ONOOBT. 
Sin, The remarks of Mr. Ralph EB. Flanders, which you com- 
mented upon in your issue of the 7th inst., seem to suggest a 
re-examination of the general principles of costing, particularly 
in regard to the distribution of the “ overhead.”’ This subject 
has not received the attention by British engineers which our 
American colleagues have giv@h to it, as witness the excellent 
papers of Mr. H. L. Gantt and Mr. Walter Polakov, published 
in the “ Proceedings "' of the American Society of Mechanical 
Engineers ; but it cannot be supposed that there are fewer “ sore 
heads "’ caused on this side over the problem. 

Overhead ” as a factor in costing is always threatening 
rupture between the engineer superintendent and the accountant 
staff. The accepted system of financial accountancy requires 
that all factory expense, however large, shall be borne by the 
vutput, however small, even though a large part of that expendi- 
ture may not be incurred in respect of the product or its delivery. 
This system, H. L. Gantt observes, “has been devised by 
accountants and financiers, whose aim has been to criticise the 
factory and make it responsible for the shortcomings of the 
entire business. In this they have succeeded largely because 
the methods used are not devised to allow the superintendent to 
present his side of the case On the other hand, he clainw that 

the true purpose of costing is to enable the superintendent to 
know whether or not he is doing the work he is responsible for as 
economically as possible.” The distinction between an acceunt- 
ant’s and an engineer's conception of costing forces itself hore 


| 

when a plant is running on low output and the whole “ over- 
head,”’ including idle as well as running plant, with possibly an 
added factor due to unsound financing, is costed against the pro- 
duct. If the product does not sell there is trouble-—for the engi- 
neer! The attempt to make the product bear the expense of 
plant or other expenditure not needed. in its production is the 
most serious defect in our industrial system to-day, and further 
reaching than the differences between employers and employees. 

It must be clearly borne in mind that the costing system, 
however accurate aud however efficient, is only a means to the 
end of maintaining a steady market for the plant. It is too often 
assumed that no further consideration is involved when all 
charges have been covered somehow, that the rest of the con- 
tract remains with the purchasers; and certainly if industry 
were only a £1 a day concern such an attitude might have been 
condoned. Modern industry, however, is far too great, the public 
interest and dependence on it as preducers and consumers far 
too urgent, to permit us to leave avoid between the ability to 
produce and the ability to purchase the product. It may very 
well prove that an examination of the ability of the public to 
sustain effective demand for industrial products is the most 
profitable field for inquiry if manufacturers are ever to establish 
the right to sell what they have equipped themselves to produce. 
It is an axiom that the ability of producers to dispose con- 
tinuously of their prodacts of full capacity at remunerative prices 
is dependent upon the ability of the consumer to purchase con- 
tinuously those products. Any failure of the rate of financing the 
public as purchasers immediately reacts on sales and therefore 
on the rate of production. 

The conception involved is essentially dynamic as production 
is a flow to be steadily sustained, not # single act. But in the 
final analysis the consumers’ resources, i.¢., Incomes, are wholly 
derived from production because there is simply no other source, 
and consequently every income is @ cost on some product. It 
would seem then at first glance that an automatic balance was 
established between production and ability to purchase; so 
much money ix distributed in production, therefore, that much 
money is available for purchase. But this assumption is abso- 





lutely invalidated by two objective facts: 
(1) That the public has not the money te buy the product 
when it is put on sale ; otherwise the present industrial depression 





is « dream and a delusion. 


(2) That industrial production is almost entirely financed on 
bank credit for its inception and continuance 
j Indeed, the paradoxical features of the present situation are 
that manufacturers who are vainly trying to induce an im- 
poverished but otherwise willing public to purchase their out- 
put are themselves being pressed by the banks to reduce their 
overdrafts. 

The explanation of such a situation will be extremely interest- 
ing, but L venture to suggest that it establishes a primd facie 
case for inves:igation, and an extension of the science 





f costing 
into the aphere of buying. I will hazard the guess that this 
curious result is an effect of the continued practice of costing of 
overheads for idle plant, &c., for this is clearly an item in selling 
price which is not represented by any equivalent distribution 
to the public In it not conceivable then that the ultimate 
resultant that this costing of ineflectives through all successive 
stages of industry down to the point of final purchase by the 
consumer has inflated minimum cost price of ultimate output 
far above the resources of the public as purchasers ? A. 
November 13th 


Sir,-—The leading article entitled “* Onecost,”” which appeared 
in your issue of Friday, November 7th, contained certain advice 
which, though valuable at any time, is particularly opportune 
at the present juncture, when many engineers feel that they are 
about te witness a period of better trade. The examples which 
you gave were, however, based upon American practice, so per 
haps I may be permitted to quote a few figures illustrative of 
the present-day state of affairs in this country, as they go far to 
confirm and, | think, strengthen the chief points of your leader. 

Even in this country, where mes production on a large seale 
has not been organised to the same pitch that is now common 
to direct 
labour shown below indicate that oneest is deserving of the 


in the United States, the proportions of ~ Oncost 
closest attention The figures represent factory establishment 
charges only and include no allowance for selling or general 
administrative cx penses. 


Direct Factory establish- 
labour, ment charges. 
A switchgear factory .. 100—is, oe Je 120 
A steam engine factory... 00)... ..  .. 127 
A foundry are fas A Se 
A forge 4 -? See . te _ ae 185 


You also draw attention to the importance of segregating 
the cost of selling and distribution from the cost of manufacture. 
The advantages of making this distinction seem to be but imper 
fectly realised by many manufacturers, though one has but to 
think for a moment of the cost of advertising to appreciate the 
point. An advertixing campaign is generally undertaken with 
the object of increasing turnever and thereby reducing the pro- 
portion of establishment charges in the cost of the product. 
Now, advertising is « selling expense, but if selliiig expenses are 
not segregated from factory establishment charges, there will 
be no means of discovering to what extent a rise in the sellmg 
expense caused by increased advertising has resulted in a reduc 
tion of the proportion of factory establishment charges. To 
commence with, at all events, an increase in the one will tend to 
mask @ saving in the other. 

Another item of selling expense is the cost of preparing esti- 
mates. Not long ago tenders were invited for certain machinery 
valued at about £500, and some twenty-eight different firms sub- 
mitted quotations. The preparation of an estimate, as engineers 

will appreciate, is specialised work and it takes considerable 

| time, so it will be no exaggeration to assume that it cost each of 
| the twenty-eight firms at least £2 to prepare their quotations. 
If these proportions can be considered normal, cach of the 
twenty-eight firms will receive one order for evéry quotation 
it submits, which means to say that it will spend £56 on 
estimating alone in the endeavour to obtain £500 worth of 
business ! 

Selling expense, containing items of such magnitude, cannot 
be ignored, but its true significanee can never be really appre- 
ciated so long as it is allowed to remain mixed up with factory 
F. A. R. Paror. 


cost. 
Manchester, Novermber 18th. 


THE POST OFFICE TUBB RAILWAY. 


Sim,—Your correspondent “ Fenland". will find that the 





former tube railway worked by pneumatic propulsionewas fully 





dealt with in Tux Encuveer of June 2nd, October 6th, and 13th 
1899. The subject is also dealt with in Professor Pepper's 
“ Eneyclopmdic Science” and Mr. Robert Routledge’s * Dix 
coveries and Inventions of the Nineteenth Century.” In both 
works the same woodcut showing some cars at the mouth of a 
tunnel are used, the only difference being that in the former 
work quoted passengers are shown making the journey, whilst 
in the other mail bags are shown. ’ 

The articles in Tax Encixeer state that a proposal to work 
the line by electricity was made and that Mr. George Threlfall 
was appointed engineer to the new company. Hngineeriny 
mentions in its issue of September 22nd, 1899, “ that the new 
company went under the title of the London Dispatch Company, 
with Mr. Threlfall as engineer, and his offices were at 50, Fon 
churech-street, EC. The plans for the electrical equipment of 
the line are now being prepared by Professor Carus Wilson, and 
we hope to describe the plant in detail at a later date.” 

A search at Somerset House in the room for registration of 
companies would reveal whether the company formed in 1899 
is in existence or not. 

Providing the tube has not depreciated by decay since your 
articles appeared in 1899, there is every reason to believe that 
it is still in existence, but its limited width and height would be 
against ite carrying bulkier weight than mail bags. 

Since the articles appeared in your issues and your confror: 
Engineering 1 have seen no further reference to the tube. 

London, November 16th. A. M. Busnecr 


THE FUTURE OF THE LOCOMOTIVE. 


Sin,—-The admirable and encouraging leading article on 
“The Future of the Locomotive,” in your issue of November 
14th, ends with an appeal to British builders of locomotiy: 
to maintain the tradition for progress and initiative, which 
this country held for so long in railway technique, and deplores 
the inertia which is rapidly leading towards @ repetition of th. 
history of the marine internal combustion engine, where 90 pr: 
cent. of the engines are built in this country under foreyn 
liceness and are dependent—except for improvements on 
foreign brains. 

You point out, I fear with’ justice, that littl progress ha 
been made with the two types of British origin, namely, th: 
Ramsay steam turbine locomotive and the Still combined! 
internal combustion and steam locomotive ; this has not been 
for lack of trying on the part of the originators, and 1 can speak 
with knowledge in saying that a patriotic policy of endeavouring 
to get the latter taken up in this country im advance of the 
Continent has been ill-rewarded. 

However, as noted in the “* Seven-day Journal ” of your insu 
of September 26th, 1924, the historical firm of Kitson and Co., 
of Leeds, ar» at present building the first main line locomotive 
the Still system, but they are the only firm to give a lead 
in this country; and with the originators they have had to 
beer the whole load and expense of this pioneer work, meeting 
with littl encouragement and no active support or assistance, 
either from railway companies or from the Government, which, 
if this country is to retain its pioneer porition, they would 
surely have been justified in expecting and would have received 
elsewhere. 

If 1 might trespass further on your space, 1 would have liked 
to deal with the practical objections in complications, weight 
and cost to the adoption of electric—or even pneumatic or 
hydraulic—systems for obtaining variable transmission, but 
1 feel that the article and drawings on the Lomonossoff Diesel 
electric Joccm>tive in your current issue afford full illustration 
of these points, and would only ask to be allowed to correct 
your remark that “ No on@ has ever even faintly adumbrated 
what might be called @ practical design of internal combustion 
locomotive with the engine geared direct or by fixed reducing 
This is exactly what the Scill design accom 











gear to the axles.” 
plishes, the latter type being embodied in the Kitson locomotive 
and the former in the desigas now being produced in conjunction 
with MM. Schneider ot Cie. 
H. A. dD. Actanp, MAT, Mech. b. 

The Still Engine Company, Limited, 

7, I'rineces-street, 
Westminster, 8.W. |, 





[We ave familar with the Kitson -Still design and we submit 
that it cannet bo regarded as an exception, for it is by virtue 
of its qualities as a steam engine rather than as an oil engine, 
that it is able to dispense with variable speed gear.-Ep. Tur E.J 


WIRE NETTING MACHINE. 


Sim,—-I have read your article in the August 29th issue with 
much interest, and should like to put on record the able manner 
in which the writer has tackled the difficult problem of describing 
and illustrating in diagram a most fascinating piece of complex 
mechanism. 

About twenty years ago I also was afforded a similar oppor 
tunity Sf inspecting one of these weaving machines at Mexxr>. 
Boulton and Peul’s works, Norwich, and well remember the thrul 
of admiration I felt for the man who first evolved the simple 
when-you-know-it expedient of arranging for the wire holders 
to change partners at the proper time. Could he have uncon 
sciously applied the near parallel of the finale in the first figure «f 
our English quadrilles, for in two essential features tho move 
ments are alike, though in the case of the © twist,” etiquette then 
demanded a clockwise direction only. 

A point in the manufacture of wire netting I entirely over 
looked, until I had actually seen it made, was that the rows of 
twists were alternately right and left hand. I suppose many 
others like myself had assumed the twists to be uniform, and 
suffered from the same difticulty of trying to solve what happened 
in the mechanism that prevented the wire coming from the 
bobbins being repeatedly broken. In actual practice it is obvious 
that the “ bobbin” wire is not permanently twisted on itself 


at all, as the direction of rotation is constantly reversed. In tho 
case of the “spring” wire the natural twist, due to it bein 
drawn froni the inside, like the “ string ball’ is unwound in one 


direction, but gets a double stress in the twist of the other, 
in the region where both wires ara laid up together. In either 
case the wires are only locally stressed for short distances and 
have no special reason for complaint. 

I wonder how many engineers realised the obviously simple 
trick of cleaning off the superfluous zinc by drawing the hetting 
through a thick layer of broken coke lying on the surface of the 
metal bath. 1 had always pictured the practice prevailing um 
the tin-plate trade, viz., boys with housemaids’ brooms —but 
ashes, never ! 

If you think these remarks will be of any interest t 
readers, you are quite at liberty to publish this letter 

Hong Kong, October 6th, Conrrap F. MenpDHaM, 


» other 
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L.M.S. Rly.—* Baltic” Tank Engines. 


Mr. Hucues has built at Horwich several four-cylinder 
tank engines, intended to be used for heavy suburban 
traffic over severely graded lines where great accelerative 
power is needed. At the same time they may be called 
upon to haul express residential trains up to about 50 
niles radius, so as to release 4—6—0 tender engines from this 
service for main-line work. ‘The fifth of these engines, 
No. 11,114, is illustrated above, and a drawing is given on 
page 582. 

The Horwich-built four-cylinder superheated’ 4—6-0’s 
with 6ft. 3in. wheels have proved themselves over an 
extended period to combine the capabilities outlined 
above with economy in running and upkeep expenses, so 
that in producing the tank engine as little departure as 
possible has been made from the design of these 4—6—0’s. 
The frames have been lengthened at the rear to take the 
bunker and trailing bogies, the wheel base has. been 
lengthened somewhat to comply with permanent way 
restrictions, and the grate area of the fire-box has been 
increased from 27 to 29-6 square feet. 

The superheater employed is the “ Horwich ”’ design, 
commonly known as the “top and bottom header” 
superheater, designed by Mr. Hughes, In it the elements 
are placed in a vertical position down each side of the 
boiler, instead of horizontally, as in most other types. 
Separate cast iron headers are used for the saturated and 
superheated steam, those for the latter being bolted directly 
on to the cylinder castings, thus doing away entirely with 
intermediate steam pipes, and having the advantage 
that the saturated steam has no opportunity of exerting 
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any cooling effect on the superheated which may happen 
when both are in the same 


is claimed that a more even distribution of 
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Hughes, known as the “twin plug” type, which is 


By this @rrangement somewhat similar in arrangement, but has the advantage 


that each element may be removed without disturbing 





















































temperature in the tubes results, so that trouble with 
leaking flue tubes is greatly reduced. 
design of Horwich superheater, also designed by Mr. 


There is another 
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any of the others, but in every-day running the ‘ top and 
bottom " type is found to be more satisfactory. 


The cylinders are in three separate castings, individually 
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bolted to the frames, the inside pair driving the leading 
coupled axle through connecting-rods 6ft. 8in. long, and 
the outside pair driving the intermediate axle through 
connecting-rods llft. long. The steam passages have been 
kept. as short and direct as possible. Steam distribution 
is through 9in. inside admission piston valves, having a 
lap of 1°/,,in., lead }in., and a maximum valve travel of 
6jin. In adopting the long valve travel, the best modern 
practice has been followed, and Mr. Hughes reports that 
the greatly improved distribution which results more than 
counterbalances any di 
against it. The valve gear is illustrated on page 583. 

In the piston valves—below—are incorporated Mr. 
Hughes’ patented pressure release valves, in which steel 
balls are held by steam chest pressure against seatings 
connected by passages to the outer i of the 
valve. Any excess of pressure in the cylinder caused by 
trapped steam, air or water, automatically forces the 
balls off their seatings and escapes into the steam chest. 

No. 11,110, the first of a bateh of ten of these engines 
being built at Horwich works, was put into steam and 
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sadvantages which may be urged 


THE ENGINEER 


It is recommended that experiments should be made with 
pilers and conveyors for the handling of timber. The 
| Committee recommends the reconstruction at the London 
| Docks of the north side of the Shadwell New Basin, an 
improvement scheme at the Shadwell Old Basin, the 
reconstruction of the west side of Wapping Basin, and the 
substitution for the existing fixed hydraulic and wall cranes 
of modern portable cranes. The recommendations made 
| im connection with the India and Millwall dock system 
| extend over a wide range. The principal improvements 
suggested are the modernising of the transit sheds and 
| quays on the east and west-end berths of the West India 
Import Dock, on the south quay of the South Dock, and 
all the transit sheds of the Millwall Docks. The main 
lock entrances, South Dock Basin, lock entrance and inner 
entrance, require widening and deepening, and a new 
entrance should be cut from the Millwall Inner Dock to the 
West India South Dock. The Royal Victoria and Albert 
and King George V. Dock are in the main a modern 
and well-equipped group. Criticism is made of the 
road approaches to this dock system, of the lack of 
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given a trial run in March last. She ran with notable 
steadiness, and the long wheel base notwithstanding, 
negotiated a 4-chain curve with ease. 

We tabulate below the principal dimensions and give above 
& weight diagram in which the weights are “ as weighed.” 


Cylinders (four) . . 16}in. by 26in. 
Boiler— 
Length between tube plates 
Maximum inside diamete 
Tubes : 171 
SD Te ce ere Mee 
Heating surface (W.S.) 
Fire-box heating surface (W.8.) .. 
Total heating surface (W..) te 
Superheater heating surface (5.8.) . . 
Tractive effort— 
At 85 per cent. boiler pressure 
At 80 per cent. boiler pressure 
Weight per foot run— 
Coupled wheels 
Total wheel base 
| ee eee ee 
Total weight of engine, working order .. 
CORT GHG ce te ee ee 
Water capacity .. 2000 gallons 
Grate agee .. = «. «ss os oe 2 29. 60q. ft, 
Percentage brake power to total weight of engine in working 
order, less one-third weight of coal and water = 41.5. 


14ft. 8in. 
5ft. $}in. 
Sit. Tim. 
2in. dia. 
4jin. dia. 
1827 sq. ft. 
180 sq. ft. 
1997 sq. ft. 
343 sq. ft. 


29,470 Ib. 
27,736 tb, 
T. «. q 
3.0 
9 2 
0 0 
19 0 
3} tons 


Ib. 
4 24 
2 12 
2 10 
9 0 


9 








Facilities at British Ports. 


_— 


THE issue Of a feVised S@ition of the main report of the 
Port Facilities Committee of the Chamber of Shipping, 
which also contains an éntirely new section dealing with 
the Port of Londom, focusses attention on &@ subject of 
great importanée. There has been a disposition on the 
part of some dock and harbour authofities to Teaent the 
criticisms made by the Chamber of Shipping Committee, 
but having regard to the drastic character of the criticiams 
made by foreign ship-owning organisations of the facilities 
provided at British ports, there is general agreement that 
the Committee has done excellent service and has. placed 
on record ® number of interesting facts. It is probable, 
too, that the criticisms which have been made may have 
the effect of accelerating the carrying out of a number of 
new works, the need for which is generally admitted. 

The feature of the report now issued is the review of the 
present position of the London dock system im the light 
of modern devel Ss in port-works and equipment. 
\ccount jis taken of the fact that on its formation, the Port 
of London Authority came into possession of an imperfect 
system of docks, and has had therefore to face an almost 
uapossible task in the attempt to steer a safe course between 
the construction of new docks and the improvement of 
those already in-existence. “During the sixteen years of 
the Authority's control, an amount exceeding £11,500,000 
has heen expended on improvements of and additions to 
port facilities, special attention having been paid to 
developments on the lower reaches of the Thames. The 
Committee expresses the opinion, however, that it would 
be a sound plan to devote attention to the older portion 
of the dock estate which is within easy access of the business 
area of London and to the warehouses ultimately reached 
by much of the merchandise forming the trade of the port. 
It is suggested that special consideration should be given 
to deepening the approaches and entrance locks of the 
Surrey Commercial, London, East and West India, Mill- 
wall, and Victoria docks, and to the provision of cargo- 
handling appliances of the latest type. 

At the Surrey Docks a new dock area is now being con- 
structed, and consideration is being given to the installa- 
tion of electrically driven impounding pumps, which will 
maintain the water at Trinity high water level at all times. 


VALVE 


te bulk grain-discharging facilities. The self- 
| propelled floating cranes for heavy lifts un- 
| favourably, it is stated, with similar facilities provided 
| at other ports. The general lay-out of Tilbury Docks 
and the facilities provided are approved, but there is held 
| to be need for a larger number of modern cranes, and for 
@ new dry dock and another dock entrance. 

The inspection of the river Thames wharves revealed 
| @ number of interesting features. All along the river on 
| both banks are numerous wharves, jetties and warehouses, 

where vessels and lighters may be berthed. These pro- 
perties are owned principally by railway companies, 
‘coger firms and others. The absence of deep water at 
ow tide alongside wharves and jetties is commented 
upon, but it is noted that some of the jetties possess 
advantages in this respect, and at one wharf vessels up 
| to 10,000 to 12,000 tons deadweight can be accommodated. 
| The rt refers to the splendid opportunity the river 
offers for further development of shipping facilities, and 
| the present arrangement, especially in the reaches of the 
river near the City of London, might, it is thought, be 
developed by a dockising scheme, so that vessels using 
river berths would be able to get alongside at any state 
of the tide. 

The Committee, in making these recommendations, 
pore that it is not intended to detract from the 

excellent work which has been done by the Port of London 
Authority during the sixteen years of its existence, and 
| it is, of course, recognised that developments have been 
retarded here and elsewhere by the impossibility of 

out i during the war period 


| carrying schemes 

and by the high cost of engineering works in’ post-war 
| years. Port authorities are, it is realised, alive to the 
needs of their dock systems, and the Com- 
| mittee has ¢ that they should be supported in 
| respect of any reasonable financial aid which they may 
| require in the carrying out of new works. The definite 
| Opinion is expressed that the eriticisms of foreign ship- 
owners have been made without a full appreeiation of the 
difficulties thet exist. 








Motor v. Mule in China. 


ALTHOUGH great hopes have been held for some time 
past that the construction of good roads and the organi- 
sation of motor vehicle services would go a long way 
towards the improvement of conditions in China, it appears 

| from particulars given by the Bureau of Economic In- 
| formation that so far very little improvement has been 
| effected. 
| The notes refer to the province of Shansi, where three 
main highways, the Taiyuan-Yuncheng in the south, 
| the Taiyuan—Tatung in the north and the Taiyuan— 
Tsikowchen in the west have been built. ‘There is also a 
| branch road from Sinchow to Hopien, about 160 li Jong, 
} in. the northern part of the province. Motor omnibus 
| Services are now being operated on each of these highways. 
On the Taiyuan—Yuncheng road, a motor omnibus service 
lis being operated between Taiyuan and Linfeng (Ping- 
yangfu), about 600 li, on the Taiyuan—Tatung road, between 
Taiyuan and Yangmingpao, about 300 li, and on the 
Taiyuan—Tsikowchen road, between Taiyuan and Feng- 
yang (Fengchow), about 230 li. Passenger fare is fixed at 
2 cents (0.02 dollar) per li. A fleet.of motor trucks is also 
operated on these lines for goods traffic. Freight is fixed 
on a sliding scale according to the nature of the goods, 
and ranges from 4 cents up to 8 cents per li per 1000 catties. 

The Shansi public, especially the middle and the poorer 
classes, are not, however, eager to utilise the,motor ser- 
vices. They prefer the primitive mule carts, mainly owing 
to economic considerations. To them travelling by mule 
carts is almost 100 per cent. cheaper. A mule cart for 
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passenger traffic can be hired at 1 dollar a day. It can 
carry one passenger and over 100 catties of luggage. The 
rate of travel is about 90liaday. The hire of a bigger cart, 
specially constructed for goods traffic and drawn by 4 
team of two or more mules, costs about 2.50 dellars 4 
day. It is capable of carrying a load between 700 and 
800 catties and covering 80 li a day. 

To travel by mule cart is decidedly cheaper when «©:|, 
a short distance is to be covered. But for long distance 
travelling the mule cart has many drawbacks. A journey. 
say, from Taiyuan to Kiehsiu, about 280 li, can be covere:| 
in a day by motor omnibus, the fare being 5.60 dollars 
If a mule cart is hired, it would take three days, the hire 
being 3 dollars. However, the passenger would have to 
spend two nights on the way, during which his inn bi!|x 
and other incidental expenses would bring up the total 
outlay possibly to 4 or 5 dollars. In the transportation «/ 
goods, the mule cart cannot be cheaper in the long ri), 
It a merchant sends a shipment of 2000 catties a distur... 
of about 280 li, it would cost him 6 cents per li per loo 
eatties, or in total 33.60 dollars, by motor truck. If |, 
forwards the cargo by mule carts, he would have to |,,:.. 
three carts at 2.50 dollars per cart per diem. [t woul! 
reach the destination instead of one, 1. 


be 30 dollars for cart hire alone. To this must be adde| 
an overseer to accompany the 
catty = 1} lb.; li = 2115ft,; the dolla: 

to 2s.) 





ARGENTINE OIL REFINERIES. 


ConstpeRABLE headway has been made with the o. 
tion of a refinery at La Plata im connection with ||. 
national ofl reserves at Commodoro Rivadavia and Vlas. 
Huincul. Early in the spring the Government decide. | 
that the extensive drilling campaign entered upon coil: 
only be carried out with a large increase in the capacit, 
of the tank storage and tanker fleet. It was, therefor 
resolved that 156,000 tons of additional tank storay: 
should be constructed in 1924, with further addition- 
yearly until 1927, and that nine tank steamers of 10,000 
tons deadweight capacity each, should be acquired withi 
a four-year period. The first of the tankers was delivere:| 
in July, bringing the total capacity of the Government’. 
fleet up to 37,000 tons, with a earrying capacity of 70,000 
tons a month from the oilfields at Commodoro Rivadavia. 

The refinery erected at La Plata is to be complete in al! 
respects, with a normal capacity of 2000 metric tons 
about 14,000 barrels —per diem. “The Plans adopted allow 
of extensions to handle double*that amount and an oi! 
pipe line to carry the production. . It is expected that the 
refinery will be ready for treating 1000 tons by the end of 
the present year. It will then be connected by pipe line 
vid Quilmes, with Avellaneda--a@ distance of some tu 
kilos.—e rapidly growing industeial town on the bank-~ 
of the Riachwelo. The works are being erected on Govern 
ment land, with a water frontage and railway connection~< 
Everything ix designed in accordance with the lates! 
practice, the tanks being separated by embankment- 
which will form open pools equivalent in capacity to the 
tank so surrounded, thus enabling it to be emptied anc 
the contents rapidly burned out without danger of explo 
sion, should fire oceur. While the plant will handle 2000 
tons of crude oil daily, the primary distillation will yiel« 
7.2 to 8 per cent. of naphtha; 5.85 to 6.5 per cent. of 
petrol ; 4.95 to 5.5 per cent. of gas oil, as well as fuel oil. 

The contract for the construction of the tankage accom 
modation at La Plata has been awarded to the Bethlehem 
Steel Company of the United States... The tankage con 
tracts for 1925, 1926. and 1927 have not yet been signed. 
but it is more than probable that should the contract now 
being executed by the Bethlehem Steel Company prove 
satisfactory the Commissioners inted by the Dirrec 
¢ién General de Yaé¢imientos™Petroliferos Piseales will 
award the contracts to the sqme firm. , 

Further storage tank accommodation has been arraiue| 
for durmg the coming year at Bahia Blanca, taking 
10,000 ‘tons of ‘petroleum and 600 tons of naphtha and 
petrol, while at Conceptién-del-Rruguéy tankage accom 
modation totalling 8000 tons, and at Mar-del-Plata accom 
modation of the same capacity has been decided upon 








AN ELECTRIC HARMONIC ANALYSER. 


At a recent meeting of the Institution of Electrical 
Engineers a er was real on “An Electric Harmonic 
Analyser,” by Messrs. J. D. Cockcroft, R. 'T Coe, J. A. 
Tyacke, students, and Professor Miles Walker. After 
giving a brief outline of the existing methods, the authors 
described a modification of the dynamometer method, 
which allows a much greater degree of accuracy to be 
obtained than usual, and in which the properties of an 
oscillatory circuit are used to obtain a sinusoidal current 
wave of suitabefrequency. This current is passed through 
one coil of a dynamometer, whilst the wave to be analyse: 

the other. The value of the coefficient« 
in the Fourier series representing the wave form being 
analysed are obtained from readings of the dynamometer 
and an ammeter. The final method allu led to aims at 
analysing wave forms up to at least the twenty-third 
harmonic and correct to within 1 per cent. of the funda 
mental. 








TIwstirvriow or Avromonine ENotwerers..—-At a recent 
Council meeting of the Institution of Aut bile Bngi ° 
it was unanimously decided that the L[natitution Medal should 
be awarded to Dr. R. Ormandy in connection with the editing. 
checking and preparation of the matter for the report of the 
Empire Motor Fuels Committee, recently published a4 a volume 
of * ings " of the Institution ; to Mr. Geo. W. Watson 
for his paper on “ Standardisation,’ which formed the subject 
of his presidential address before the Institution ; and to Mr. 
H. G. Burford, for his services in connection with the co-ordina 
tion of the relations between the Institution, the 8.M.M.T., and 
B.E.8.A. This medal was recently established to be awarded 
for any paper or similar service which may be considered likely 
to have a special influence on thé advancement of automobile 
engineering. 
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Railway Matters. 


foe number of passengers travelling ou the Shanghiai- 
Nanking Railway last vear totalled 11,042,228, an increase 

{ 596,993 over the number carried during the preceding 
cael 

lux adjourned coroner's inquest arising out of the 
Lytham disaster on the 3rd instant was reopened on the 
13th instant and again adjourned until yesterday, Novem- 
er 20th. 

We hear that Mr. W. H. Williams, engineer for main- 
tenance, Crewe, London, Midland and Scottish Railway, 
as retired and is being succeeded by Mr. A. Newlands, 
livisional engineer, Inverness, and engineer to the High- 
ind Railway when a separate entity. 


It is announced that Mr. Charles L. Mason, the carriage 
wid wagon divisional superintendent at Newton Heath, 
|.ondon, Midland and Scottish Railway, has been appointed 
o succeed the late Mr. F. E. Gobey as carriage olen 
Jivisional superintendent at Wolverton. 

It is, at last, officially announced that the electrification 
of the lines between Manchester (Victoria) through Oldham 
io Shaw, together with the Royton branch, is at once to 
be proceeded with. The expenditure will be about £600,000 
and the work will take twelve months to complete. 

"ne North of Spain Railway is electrifying the Pajares 

cent on its line, over which Asturian coal has to pass on 

« way to the centre of the peninsula. When the scheme 

completed this section will be able to deal with three 
mes the present traffic and time will be gained in 
ransport. 


to 

is he to finish that J Ist and 
1 ered We tene w tal a 

SEVEN electric locomotives of a new have been 
urdeted by the New York, New Honea adi} Manstend Rail. 
reed ote Se See Each will be a 
oa , “pad - bi ‘oki 
cursllll at 11,000 volts from the pram wires 
changing it to the direct current which will be used ‘to 
operate the driving motors. 


-ducational scheme 
Midland and Seottish 
way to illustrate various aspects of railway work. From 
the films, for instance, it will be possible for a man to 
follow the construction of a wagon from the rough timber 
and steel, or to study the intricacies of a locomotive. 


‘ue remainder of the reconstructed City and South 
London Railway, ¢.e., the portion between Moorgate-street 
and Clapham Common, is to be reopened on December 
Ist. As in the case of the stations on the northern portion 

reopened on April 20th-Jast—-the platforms have been 
lengthened. The reconstruction has consisted in enlarging 
the diameter of the tubes so as to take standard size rolling 

tock. 

SPEAKING at a luncheon after a run with some new 
Pullman cars on Thursday of last week, Brigadier-General 
Karing, the new chairman of the Southern Railway, said 
that the company hoped to put into service on July ist 
next a new cross-Channel steamer which would give More 
seats for passengers, more deck space and better shelter 
from the wind and weather. It was being built by Denny’s; 
of Dumbarton, at a cost of £190,000. 

ENGrine No. 4082, Windsor Castle, on the Great Western 
Railway, has, says the Great Western Railway Magazine, 
received a commemoration plate intimating that on April 
28th, 1924, it was driven from the works.to the railway 
station at Swindon by King George V-, by. 
Queen Mary. Engine No. 4073, Caerphilly, 
removed from the British Empire Exhibition om 6th 
instant and was at work again on the 7th.” ~  % 


Ir is stated that the Southern Railway @ 
prepared plans for the construction at 
funicular railway. Parliamentary power W 2 
next session, and if the estimated cost is atis or} 

: nect the 






will be started at once. The railway will 
ing levels of the town, beginning on thi pI 
finishing at the upper railway station. Jt is part of 
for the development of the Isle.of Wight byt 
Railway Company. ; 
THE result of a recent test of ele¢ 
which took place on the South African B ily 
Ladysmith and Chieveley, proved, ordi 
dfrican Mining and Engineering Jou 
ful, and both the locomotives and the oy: 
that was required of them. The recent 
by others of a more arduous and 
observations made it seems clear in o! 
electrification scheme will prove an i 


Havine regard to the fact that f 
have been advocating the operati 
low-voltage electrical mechanism, 
cossion of the Ministry of ; 
facing pointem~ay be more . 
it is @ satisfaction to know ; 
stations mentioned in our issue 
having been so provided on the 
have recently been fixed by the sa 
“weene and one at Lianbradach. 

THE meeting at Eastbourne on the 12th instant between 
representatives of the corporation and Mr. E. ©. Cox, 
the chief operating superintendent of the Southern Rail- 
way, would appear to have given satisfaction to the com- 
plainants. An effort is to be made to accelerate the arrival 
of a certain morning business train from Eastbourne. 
It was explained that the unpunctuality of the service 
was principally due to no new engines having been built 
during the war and up to the time of the grouping, and the 
summer traffic had proved too much for the existing stock 
of engines. The shortage of carriages was, in some degree, 
due to similar reasons and to a large number of vehicles 
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Notes and Memoranda. 


it appears from the official report on the explosion of an 
oil still at Hull that the accident was caused by refilling 
the still with a mixture of oil and water at a time when it 
was hot from the previous distilling operation. The water 
was rapidly converted into steam, and the bottom of the 
still ruptured at a part where it had wasted away. 





Taree Rivers (Quebec) will have, says Canada, in 
October, 1925, the greatest paper mill in the world. The 
International Paper Company will by then have added 
three new machines to three existing mills, and their outpat 
will be more than 600 tons per day. The enlargement of the 
plant will involve an expense of nearly 5,000,000 dollars. 


Tue largest dry dock of its kind in the world is now 
being constructed in Calcutta. The dock is being built in 
sections, and up to the end of July, 1923, 24 million cubic 
feet had been excavated. The first section will involve a 
total excavation of 40 million cubic feet. Work on the 
wet portion of the dock has already resulted in digging 
31 million cubic feet. 

An investigation has been made by the American 
Bureau of Mines on the explosion hazards incidental to 
unwatering coal mines, and although the cases cited are 
not sufficient to justify the hard-and-fast statement that 
there is always an accumulation of gas whenever water 
backs up under a head into mine workings. However, 
there is sufficient justification for issuing a warning that 
extreme care should be exercised when entering an area 
from which any considerable‘@mount of water has been 
drained, and especially so if that water has been standing 
under a high head. 

In the course of a paper on “ Girders in Ships,"’ read 
before the North-East Coast Institution of Engineers and 
Shipbuilders, Mr. J. Foster King said that he thought 
there should be a desire on the part of the shipbuilders to 
know ge gor the foundation of their work—the real 
strength of the steel which used so confidently. 
Steel makers mi know, but 
which function of steel provided 
greatest working stress that might be applied to flexible 
structures without undue fear of breakdown during their 


’ 


In the course of a lecture delivered at a meeting of the 
Cleveland Institution of Engineers, held at Middlesbrough 
on November 10th, Major H,. G. Scott, blast-furnace 
manager for Bolckow, Vaughan and Co., protested 

ich Cleveland 


the severe criticism to which blast-furnace prac- 
tice has been subjected. The local ironstone was, he said, 


one of the poorest, if not the poorest, in the country, and 
the necessarily slow process of removing the impurities 
limited the output. There was not so much room for 
improvement as outsiders thought, and, in his opinion, the 
various works in the North-East Coast district were never 
hetter equipped than at the present time. 


Tue platinum deposits in the Waterberg district of the 
Transvaal are said to be almost unique in being of lode 
formation, whereas 99 per cent. of the world’s produétion 
of that metal is obtained from alluvial placer deposits. 
The main platinwn lode occupies a fault in the felsite of 
post-Karroo age, striking in # north-east to south-west 
direction, which brings d sandstone on the south 
side down against the felsite. Tt is traceable conti 
for 


as six paralic! lodes have been located 













being under reconstruction in view of electrification, 
















Miscellanea. 





THe suthorities of Yunnan, China, propose to raise 
about £300,000 annually, either in cash or forced labour, 
for the purpose of building motor roads. - 


It is proposed to improve the harbour at Los Angeles 
at a cost of 21,200,000 dollars. The depth of the channel 
is to be increased to 35ft. at low water. 


An undevelo; deposit of exceptionally high-grade 
gypsum, most favourably situated for development and 
shipment, is reported on Shubenacadie River, Nova Scotia. 
It is said to have a measurable tonnage of 200,000 tons, 
with probably several further million tons of commercial 
gypsum. 

UNDERLYING the composite coal and torbanite seam on 
the Transvaal Coal and QOil Shale Corporation's pro 

rties there is a main coal seam 4ft. 9in. in thickness. 

is coal is said to have a calorific value of 12,500 B.Th.U. 
and 31 to 36 per cent. volatile, yielding about 30 gallon« 
of oil and tar per ton. 


Tue Rhodesian Government is making an extra grent 
to the Rhodesian Museum at Bulawayo in order to permit 
of the engag t of a geologist for the next three years. 
to be stationed in Bulawayo. In Bulawayo it is considered 
that this appointment will undoubtedly be of very great 
assistance to the small worker and prospector. 


It appears that the Spanish Directorate is inclined to 
attempt the solution of the coal problem by grouping the 
mines, especially in the Asturias, believing that by reducing 
the number of com sufficient economies in general 
expenses will be effected to allow of competition with British 
coal. About 60 per cent. of Asturian coal is produced by 
five companies and 10 per eent. by five others. 


Ravip progress toward the initial operation of the new 
Weymouth generating station of the Edison Electric 
Illuminating Company of Boston is now being made, and 
it is anticipated that the installation will be delivering 

ial energy to the system before December Ist. 
The high-pressure boiler, piping and turbine equipment is 
likely to go into service in the latter part of the winter. 

An Engineering Exhibition is to be held im the Dril! 
Hall, Dumfries-place, Cardiff, from Thursday, November 
27th, to Saturday, December 6th next. It is being held 
under the auspices of the South Wales Institute of Engi 
neers, of which Mr. W. A. Chamen, M.I.E.E., is president 
for the current session. From the catalogue, a copy of 
which lies before us, it that between seventy and 
eighty firms, from all over the country, are participating 
in the show, and evidently there will be a representativ« 
display of engineering and mining machines and apparatus. 





A LAW was passed in France in August, 1923, placing at 
the disposal of the Office National du Credit Agricole a 
sum of 600,000,000f., to be distributed in the form of long- 
term loans to be granted at reduced rates of interest to 
communities for rural electrification. At the recent Rural 
Electrification Congress, held at Lyons, it was stated that 
the law in question was a snare, since the subsidies pro 
posed were only possible if the necessary credits were 
intorporated in the Budget Estimates. But no such 
credits were provided for, and the State finances were 
unf, . 

THe world’s largest passenger flying boat starts a regular 
service this week on the Southampton-Channel Islands 
route. A Napier Supermarine Swan, it is driven by two 
450 horse-power Napier Lion engines, and carries twelve 

It is also the fastest passenger boat in the 
world, and it can cruise comfortably at 100 m'‘les per hour. 
In a recent test the Swan rode comfortably at her moorings 
and rose on.a sea which drove all other flying boats to 
shelter. The machine will make the Southampton 
poate Spe im One hour, instead of one and a-half hours, 
which - machines take. She will be able to fly 
in any r short of a gale. 


Ir is reported the National Federation of Iron and 
Steel Bis ne Med that the production of pig iron in 
to 586,400 tons, compared with 569,200 
tons in her and 595,700 tons in October, 1923. 
The number of furnaces in blast at the end of the month 
was 171, amimcrease of 1 since the beginning of the month, 
7 furnaces having been blown in and 6 damped down or 
blown out. The production includes 192,900 tons of 
hematite; 185,300 tons of basic, 157,700 tons of foundry, 
and 28,500 tons of forge pig iron. The output of steel 





it 












i 
i 





pirid 


i 
be 





Z 
5 
3 
3 
i 








ft 
: 







bell connect 
two sensitive electro- 
bination push-button switch and 
plug. Leading from the panel are 


building. When the bell starts ringing and the light 














aif 















other parte of 
logical 









economic future 


remote control | electric scheme 
plant of the Union Gas generate eaeners 2s 


ingots and castings amounted to 678,500 tons, compared 
645,000 tons in September and 702,200 tons in 
October, 1923. 

THE conclusions arrived at by Mr. Campbell M. Hunter 
in & paper read on “ Oilfields of Argentina ” at the Royal 
of Arts are that the prospects of developing an 

t oi] industry in Argentina are more than pro 
~ Hitherto attention has been chiefly directed to the 
coastal fields, namely, those at Comodoro Riva- 
within the brief space of seventeen years, 
production at the rate of about 750,000 tons has 

Now, however, increasing regard is being 
other and higher grade oilfields of the country, 
p.im the district of Neuquen. There, as in 
the, Republic, numerous favourable geo 
are fund, which, in the author's opinion, 

‘an increasingly important part in the 

country. 

the great Mulungushi Falls hydro’ 
lL be placed in commission and wil! 
Hill Development 

type, and have 


Some time next 


Rhodesia 
. ‘The turbine will be of the 


‘company 

door- | a capacity of 3150 horse-power, running at 750 revolution-~ 

i coherer, | per pen A It is to be connected to a 2000-kilowatt, three 

lamp and a com- | phase, 2000 volts generator. The current will be steppe! 

for an attachment | up to 44,000 volts for transmission to the mine, where 11 

and earth wires. | will be reduced to the origi 
The aerial wire is a single strand antenna stretching 100ft. | at first to produce power 

overhead from the chimney to a corner of the roof of the | power, but the  gerecsmts 


It is intended 
ly to the extent of 2500 horse 
works will enable extensions 


y generating plant which will allow for 
flashes, it is an indication that a storm is in the distance. | an output up to 10,000 horse-power. It is estimated that 


Since the storms take from one hour to two hours to reach 


there will be a saving of about £15,000 by hydre-generation 


Cincinnati, sufficient time is allowed the operators to | over the steam-driven plant. The cost of the scheme is 
prepare for increased load demands occasioned by darkness. | estimated at £150,000. 
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PHE MOTOR OIL TANKER BRITISH AVTATOR 


PALMER’S SHIPBUILDING AND IRON COMPANY, LIMITED, JARROW-ON-TYNE, BUILDERS AND ENGINEERS 


(For description see page 594) 





ar Ayre 


; oF ita Sih is 
Shp appa er" aie eo te 
Prec Gree ends re ii 
ink ee wt 4 + yd a t 

cg oh gare esgece aM yds, Ueto gee) at] Lio 
om ose otd gy heme igiact, iy , oe te ' 2 th ’ j ; ot ra * Stust vn 
tpt ery f wep \ Ay b pain snd he rad ge . = ee a ee : . pin a Povey ey 
: ba 7 . * Sg fares a . on A i ; = = 4 =~ a ohne enh gs 


trea tfuediaese Us 


| 





THE VESSEL UNDERGOING HER TRIALS OFF THE NORTH-EAST COAST 






































3000. SHAFT HORSE-POWER CAMELLAIRD-FULLAGAR OIL ENGINE 
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AGENTS ABROAD FOR THE SALE OF 


Che Ennineer 


BUENOS AIBRES.—Mureune u's Book Srore, 576, Cangallo. 
CHINA.-KeLiy anp Watsu, Limited, Shanghai and Hong 
Kong. 

—Carro Express Acrnoy, near Shepheard’s Hotel, 
Cairo. 

FRANCE, 
CuaPe.ot anp Cre., 136, Bld. St. Germain, Paris. 
RELGIUM.—W. H. Syrra anp Sow, 78/80, Rue du March6-aux- 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 


BUYPT. 


INDIA.—A. 1. Compriper anp Co., Bombay ; THacKER anD 
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On November 13th, at his residence, 8 Riverdale-road, 
Sheffield, following a short illness due to pneumonia, WILLTAM 
| McLean, chairman of William MeLean, Limited, of Sheffield, 


| aged 49 years. 
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Cast Iron. 


Ly these days of alloy steels, and of special and 
often expensive materials of all kinds, cast iron is 
| perhaps regarded with something akin to eon- 
temptuous indifferenee—it is, in fact, something of 
a metallurgical Cinderella. While it is, of course, 
undeniably the crudest and che rpest form of iron, 
its very cheapness gives it an added importance and 
should secure for it careful consideration, both from 
the designer, who may find it possible to use it in 
place of more costly metal, and from the metal- 
lurgist, who may be able to render it more suitable 
for extended uses; Unfortunately, the foundry 
industry is one not favourably situated for the 
development of new ideas. The very simplicity 
of its plant and processes favours the growth of 
numerous small establishments, which have neither 
the resources nor the initiative to effect advances, 
since they are fully occupied in making the best 
commercial success out. of “‘ things as they are.”’ 
In other cases the jronfoundry is frequently an 
adjunct to a large engineering works, and there, 
also, is apt to receive less than its proper share of 
interest and attention. So long as the castings 
come up to the average standard expected by the 
engineers, the only thought given to foundry 
matters is that of production costs. 

This state of affairs is, however, decidedly un- 
fortunate at a time when progress in regard to cast 
iron is being made abroad, and when, as perhaps 
never before, our industries are faced with difti- 
culties arising from intensive competition, coupled 
with adverse circumstances. The kind of progress 
to which we refer has been made in several direc- 
tions, the two most important being perhaps in 
regard to centrifugal casting and permanent moulds. 
| The fact that the centrifugal casting process with 
all its remarkable possibilities is by no means being 
neglected in this country does not detract from our 
|argument; British industry in all its branches is 
generally ready enough to take up new processes, 
once their valie has been commercially demon- 
strated elsewhere. ‘There is, of course, much plausi- 
| bility in the argument that it is wise to let others 

| ‘*try out” a new process and develop. it to the 

| point. of commercial success, leaving our industry to 
| come in at the later stage to reap a large share of 
| the resulting profit... Unfortunately, such a plan 
has not proved particularly successful in the past, 
| although it has been widely tried. Somehow, the 
| process of reaping the profit does not seem to work 
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as well as might be desired. Perhaps it is the 
attitude of mind engendered by the adoption of 
this type of “‘ waitand see "’ policy that insidiously 
militates against stecess of the highest order—- 
or perhaps the man, or the nation, first in the field 
with a new product or process has a way of securing 
the market before those who only take the thing 
up after its value has been proved can get effectively 
to work. At all events, for British industry as a 
whole, the cautious waiting policy which asks of 
any new proposal ‘‘ where has it been done before ¢”’ 
has not resulted in that condition of general ad- 
vancement which is to be desired. In regard to the 
second process we have mentioned—the production 
of iron castings in so-called permanent moulds, 
i.e., in moulds made of metal—the ‘‘ wait and see ”’ 
stage appears as yet not to have been passed. Yet 
remarkable success has already been attained in 
America, and it is at least possible that we have 
here a radical advance in the production of castings. 
Our point, however, is not so much that British 
foundrymen should take note of these actual] things 
and perhaps adopt them, as that they themselves 
have not of late been fruitful in similar advances 
that the industry here is not sufficiently actively 
progressive to keep itself in the forefront of the 
world’s progress in regard to a material whose rea! 
importance is perhaps seriously underrated. 

That some at least of the British ironfounders 
have realised the need of a more progressive policy 
is proved by the formation, about three years ago, 
of a British Cast Iron Research Association, but 
unhappily that Association has not so far received 
anything like the support which it deserves 
and needs, either from ironfounders or from 
engineers and other large users of cast iron 
This indifference is, perhaps, to be accounted for 
by the state of the industry and its lack of large 
organisations. In such a state, however, there is 
the strongest need for co-operative effort. The 
reputation of an industry, both at home and 
abroad, is to a considerable extent at the mercy of 
the smaller and weaker firms engaged in it—their 
product, too, is ‘ British cast iron ’’ and improve- 
ment must reach them also. There are, fortunately, 
indications that recent changes in this organisa- 
tion have infused a new spirit into the whole of 
its activities, and we sincerely hope that it will now 
proceed vigorously with its proper work-—-the 
conduct of research that will lead to real progress 
in the cast.iron industry. There are few industries 
where progress is more urgently needed, not only 
from the point of view of the ironfounder himself 
but also from that of the engineer who, in the 
interests of economy, desires to utilise as fully as 
possible the cheapest material at his disposal. If 
the present efforts of the Research Association and 
of those who direct its work, are adequately sup- 
ported by those who, in one way or another, have 
to rely upon cast iron, rapid progress should be 
possible. So far as the engineer is concerned, if he 
can obtain better castings—of more uniform 
quality, with fewer gas cavities or shrinkage holes, 
with the graphite so disposed as to produce less 
weakening, and with freedom from chill or hard 
spots that interfere with machining—he will 
rapidly reap advantages far outweighing the cost of 
experiment and research, even on an. extensive 
scale. 


Temperature Control. 


In nearly every industrial or technical process 
in which the materials of engineering are concerned, 
the application of heat plays an important part, 
and as our knowledge of the true nature of these 
operations and processes advances we discover, 
increasingly, the importance of an accurate and 
continual control of the temperatures involved. 
Whether we think of the stoving of an enamel, 
the forging or rolling of structural steel or the 
hardening of tools, success depends upon the ‘use 
of the’ proper temperature for each step of the 
process. To some extent, of course, this fact has 
been recognised’ by practical men for a long time, 
since a very little experierice is sufficient to show 
that gross errors of temperature lead to obvious 
failure—the ename! will go ‘dull, blister’ or burn, 
the steel will break up in the forge or prove weak 
and brittle when finished, or the tool will crack or 
be too soft. Fortunately for the earlier develop- 
ment of industries’ of this kind, men soon attained 
® certain skill in judging temperatures which 
enabled the more expert to avoid the grosser kinds 
of error and thus to diminish the percentage of 
obvious failures. Out of this degree of success an 
industriel precti¢e has grown up which for many 
years lias held sway in many of our technical 
industries, relying wpon the personal’ judgment of 
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the skilled workman to insure successful produc- 
tion. Up to a certain point this reliance was and 
may still be justified. So long as processes were 
fairly simple, material not of very varied kinds, 
and the demands made upon those materials not 
too stringent, the rule-of-thumb methods of the 
skilled man proved commercially satisfactory. 

At the present time, however, conditions in all 
these respects have undergone fundamental change. 
Not only are materials widely varied in quality 
and in the treatment they require, but the accuracy 
of that treatment must also come up to a much 
higher standard because the demands made upon 
the product, both by specification tests and by 
service needs, are much more stringent than they 
were even twenty years ago. Nor can we take 
the view that these requirements are too stringent, 
or the materials too varied, since other competing 
countries are ready and anxious to supply all such 
materials and to meet the most stringent require- 
ments, and it is the pressure of this competition 
which makes further reliance on skilled judgment 
where scientific measurement is possible a com- 
mercially untenable proposition. Take, for in- 
stance, so relatively simple a matter as the harden- 
ing and tempering of leaf springs such as are used 
for motor ears or lorries. It is true that there are 
considerable diversities of opinion not only as to 
the particular quality of steel that should be used 
for that particular purpose, but even as to the 
precise degree of temper or hardness which should 
be provided im any given steel. None the less, 
anyone producing such springs must work to some 
definite idea as to the proper degree of hardness 
which they should possess, and, having once made 
up his mind on the point, his only logical course 
is to seeure means for uniformly producing his 
springs with that particular temper. In fact, it 
is only if he does so that he can hope to ascertain 
for himself, by the test of actual experience in 
service, whether he is aiming at a correct or in- 
correct temper for his steel. If his product is 
variable its behaviour in service will give little 
satisfaction to those who purchase it and no infor- 
mation to the manufacturer as to how far his 
treatment is right or wrong. In such a case it 
would seem a simple conclusion that accurate means 
should be employed systematically to control and 


record the temperatures used, and in some of the 
most advanced shops in this country, and almost 
universally in America, this is done, with eminently 


satisfactory results. This fact goes to show that 
the difficulties of temperature measurement and 
control sometimes put forward are i 
at least very much exaggerated. It is, in fact, 
perfectly possible to register and control, auto- 
matically if desired, the temperatures of ‘steel- 
hardening and tempering furnaces, whether on a 
large or a small seale. None the less, there are 
many shops in this country where there are either 
no pyrometers or where, if such appliances are 
installed, they are either disused or only used in a 
perfunctory and unsatisfactory manner. It is even 
seriously claimed that the skilled man can do the 
work as well as or better than it can be done with 
the aid of the pyrometer. This claim has been put 
to the test and disproved not once but many times, 
but it is made afresh from time to time even in one 
and the same industry. Neither such tests, nor 
the marked advances made by competing firms 
who avail themselves of scientific aids to tempera- 
ture control, however, appear to affect the practice 
of the backward rule-of-thumb shops, and it is 
perhaps only the logic of commercial events which 
will ultimately crowd these out-of-date firms out 
of existence. Such a course of events, however, 
would be deplorable since in many other respects 
such shops often do excellent work, thanks to a 
long standing tradition which it would be a pity 
to lose. 

The ease which we have cited, of hardening 
springs, is typieal but by no means extreme ; we 
have seen the sad results of attempts to harden 
steel compass needles or stainless steel cutlery 
without the aid of pyrometers, and we have seen 
equally unhappy consequences from lack of tem- 
perature control in much heavier work. Certgin 
parts of heavy steel boiler-plates for high-pressure 
boilers have to be bent and flanged in the press 
and are heated for that purpose. For such an 
operation the use of a correct temperature is very 
important, since the attempt to carry out the work 

at slightly too low a heat easily results in 
the steel, either at once , or—worse still—when it 
comes under stress in the testing of the finished 
boiler. In view of existing metallurgical know- 
ledge, one would have thought that due attention 
to such a point would be regarded as an obvious 





and necessary precaution in any boiler shop. 


Actually this kind of work is sometimes carried 
out by means of appliances so primitive as scarcely 
to deserve the term “ furnace ’ *—recalling, indeed, 
the metallurgical efforts of primitive man. In 
such conditions the matter is not merely a question 
of pyrometers, since they are useless unless some- 
thing like a uniform temperature can be main- 
tained, but it is eminently a case where there is 
urgent need for temperature control. Such eases, 
unfortunately, can be multiplied throughout a 
wide range of engineering industries and suggest 
the need of education. Twenty years ago, pyro- 
ineters were in a primitive stage and gave rise to 
endless trouble and even to error; the prejudices 
engendered in the minds of practical men by these 
early failures no doubt linger more or less as works 
traditions. To-day, as the widespread use of such 
appliances, particularly in America, indicates such 
difficulties have been in large measure overcome, 
so that there remains little or no excuse for lack 
of knowledge or control of industrial tempera- 
tures. 
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Hlasticity and Strength of Materials used in Engineer- 
ing Structures. Section IV. : Columns. By C. A. P. 
Turner, M. Am. Soe. M.E.,  M. Am. Soe. C.E,, 
Member the American Society for Testing 
Materials. 1924. Minneapolis, Minn. Price 
5 dollars. 

THe author of this well-written book keeps closely 

to the point throughout, and has been able in 134 

pages to deal adequately and vigorously with theory 

and data, and with the more important of the con- 

siderations affecting design. Mr. Turner, who is a 

consulting engineer, has a good sense of values ; he 

the reasons for various modifications which 
have been made in formulas ; points out what elements 
of design and what items in the behaviour of stressed 
columns have, during the evolution of formulas, 
been overlooked ; states clearly his own conclusions ; 
and compares values derived from tests with the 
corresponding values obtained from several different 

He believes in the strait and narrow path 

of correct theory. Lack of precise knowledge, with 

examples, is deplored, and “‘a rational theory to 
bridge this void ”’ is developed. 

Following the general reasoning of Tredgold and 
Rankine, a formula is derived which is applicable to 
columns of moderate length, and should be combined 
with Euler’s formula in the case of long columns. A 
chapter on the economic theory of steel column 
design, including consideration of ** twist,’’ is aecom- 


formulas. 


Or} panied by tables of the results of tests, giving also 


the values obtained from various formulas. Referring 
to the design of the Forth Bridge, Mr. Turner remarks 
that. the ultimate strength of the main vertical 
posts was very conservatively estimated, but that 
the value ** seems on a par with the strength developed 
in nickel steel columns of American design, lacking 
the satisfactory disposition of metal adopted by 
Messrs. Fowler and Baker.’’ A useful chapter on the 
physical properties of steel concludes with a con- 
demnation of ill-conceived building codes (by-laws), 
bad economy and danger resulting from the failure 
to allow an increase in working stress for improved 
strength, toughness and durability of the materials 
of reinforeed concrete. 

A short but very interesting chapter on tests of 
large bridge columns is aceompanied by tables of 
results, and includes a comparison of the Forth and 
Quebec designs ; the section of the former having 
‘‘ample radius of gyration and excellent distribution 
of metal from the standpoint of symmetry,’ while 
tests of models of corresponding members of the latter 
“disclose an ultimate strength . . . ranging from 
15 to nearly 30 per cent. below the yield point unit 
stress of the plates and angles which make up the 
section.”” Owing to the amount of work involved 
in making members of circular section, the author 
prefers his own octagonal ign, and is bold enough 
to claim that it has “all of the advantages.” of the 
Forth section. In the chapter on reinforced, concrete 
columns, the value of spiral and hooped reinforce- 
ment is specially stressed, and other matters are 
suitably dealt with. The author's treatment of his 
important subject is both skilful and reasonable, and 
his matter is well arranged. 


Modern Farm Machinery. By D. N. 
London : Methuen and Co, 7s. 6d. net. 
THE object of this book, as set out in the preface, is 
to explain in simple language the principles of con- 
struction, the uses and the operation of modern 
machines which are employed in the agricultural 
industry. At first sight this might appear an easy 
task, but when the complete range of implements 
which are now employed in this industry is analysed, 
it will be seen that the subject is a fairly extensive 
one. The author's task is rendered mgre difficult 
inasmuch as his readers are likely to be possessed of 
comparatively little technical knowledge of engi- 
neering. The writer of such books must therefore 


McHarpy. 








have extensive practical experience as well as theo. 
retical training. Engineers may provide the appliances 
which will assist the farmer, but unless they are used 
intelligently and are treated with a certain amount 
of care such appliances are likely to prove encum 
brances rather than aids to successful farming. [tis 
therefore necessary on farms employing up-to-date 
products from the agricultural engineering works t« 
keep a man about the farm whose time will be chietiy 
occupied in overhauling and maintaining the ma- 
chinery in a proper working condition. 

This book contains twenty chapters dealing with 
farm implements such as the plough, drainage 
machinery, cultivators, seeding machinery, manure 
distributors, mowers, harvesting machinery, 
tionary motors, barn implements, threshing anid 
elevating machines, all of which are illustrated. ‘l'ho 
chapter on motors might be extended considera))|, 
with advantage. The author has confined himsel; 
to the description of very few oil engines, with thw 
theory of the two and four-cycle types, but appears to 
have considered the steam engine unworthy of notice. 
The subject of farm transport, too, is very inac 
quately dealt with. Most of the illustrations of 
machinery are made from catalogue blocks and some 
of the sketches are very crudely drawn. If a further 
edition of the book is called for these defects wil! 
no doubt be remedied to a large extent. Even as i 
stands, however, farmers will be able to obtain frou. 
this publication a considerable amount of informatic 
regarding the details of construetion of farm machine: 
which they have not hitherto had an opportunity «: 
acquiring. 
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A Hundred Years of Portland Cement, 
By A. ©. Daves, M. Inst. CLE. London : 
Publications, Limited, 4, Catherine-street, 
W.C. 2. Price 21s. 

Tuts book is intended to celebrate the centenary «1 
the inveation of Portland cement, and it has been pr: 
pared by one who is eminently suited for the task 
both by reason of his practical knowledge of cemen 
manufacture and of the amount of research which hv 
has devoted to the history of the subject. The resul: 
is an exeeedingly interesting volume, which wil 
appeal equally to those who are directly intereste:| 
in Portland cement and its use and to those to whom 
historical research of any kind has an attraction of it 
own. 

Mr. Davis is among those who, while they admit 
that Joseph Apsdin, the bricklayer of Leeds, un 
doubtedly ‘coined the name ‘Portland cement, 
do not consider that the material made in accord 
ance with the patent specification of his invention. 
which was dated December 15th, 1824, was Portlan«! 
sement as we know it to-day. The book is divided 
into a preface, eleven chapters and an. appendix 
Chapter I.*is entitled “Early Investigators,” anc 
Chapter Il. ‘Early Experiments Leading up to 
Manufacture.” In them are discussed the work ani 
experiments of Smeaton, Higgins, Parker, Dobbs. 
Vieat, Treussert, St. Leger, Frost, Pasley, Josep! 
Apsdin, and I. C. Johnson. The Hieular contribu- 
tion of each to the general knowledge of the subject 
is clearly reviewed, and much light is thrown on the 
question oy quotations frem,eontemporary documents. 

The four succeeding chapters are concerned with 
the progress of the industry during the periods 
1824-49, 1849-74, 1878, and 1874-99. Then comes 
a chapter on the * Rotary Kiln,” which is followe« 
by chapters devoted to “Standard Specifications.” 
“Comparison of Portland Cement Specifications o/ 
Various Countries,”’ and “Research in the Cement 
Industry,” and the final chapter is entitled * Port 
land Cement in the Twentieth Century.” The 
appendix contains copies of some early patent speci 
fications for cement and machinery used in its mani 
facture. 
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The “Magnus” Effect. 


\ CONSIDERABLE amount of scientific as well as 
popular interest has been aroused concerning the so- 
called Magnus effect, alleged to be employed by Herr 
Anton Flettner for the propulsion of his wind-power 
ship Buekau. In a Journal paragraph in last week's 
issue we briefly indicated the nature of this effect. 
\Vo now propose to set it forth a little more fully. 

Heinrich Gustav Magnus (1802-1870) was a German 
chemist and physicist, who, after studying under 
Berzelius, Gay-Lussac, Thénard, and others, settled in 
Berlin and eventually become Professor of Technology 
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centre of the cylinder section. This additional motion | 


apart from the first gives rise to velocities at the 
points ABCD, Fig. 2, which are tangential to the 
surface and all equal. They are represented in Fig, 2 
by the arrows drawn just outside the circle. It will 
be seen that the two velocities, so far as the points A 
and B are concerned, assist. each other, but at the 
points © and D they are in opposition. The net 
result is that the velocities; of the fluid past 
A and B are increased, while those past C and 
Dare reduced, it may be, to zero or even to the 
extent. of being reversed. The streamline flow is no 


longer symmetrical about the line P Q, but may be | 


represented as shown in Fig. 4. 
In any inviscid incompressible fluid the pressure 
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FIG. 1 
and Physies at the University of that city. He 


studied and wrote papers on many chemieal and 
physical subjects, such as the spontaneous inflamma- 
bility of finely divided iron, nickel and cobalt, the 
expansion of gases by heat, the polarisation of heat, 
thermo-electricity, electrolysis, and the thermal 
effects produced by the condensation of moisture on 
solid surfaces. Incidentally, he appears to have 
studied the velocity of bullets and the effect of wind 
on their flight, and, in general, the effect of wind on any 
rapidly rotating body. In the latter connection, he 
discovered the phenomenon with which his name is 
to-day being prominently associated. 

Without entering too fully into the modern theories 
of air flow round cylindrical and. other bodies, it is 
possible to obtain a picture of the Magnus effect by 
considering the superposition of a vortex motion on 
the stream -line ewe a fluid past a cylinder. In 
Pig. | the steafivoSff@am-line flow of an inviscid 





a 
Q 
Fig. 2 Fig. 


and velocity at any point of a stream line are con- 
nected by the relationship 
p+%4pV* constant. 

That is to say, as the velocity is increased the pres- 
sure falls off, and vice versd. It follows therefore that 
under the combined motions the radial pressures at 
the points A B, Fig. 2, are less than the radial pressures 
atC D. Consequently, there is a resultant force on the 
cylinder in the direction from the lower to the upper 
side of Fig. 2; that is to say, at right angles to the 
first, or stream-line, flow of the fluid. It is obvious 
that the magnitude of this resultant force is dependent 
upon the extent to which the velocities on one side of 
the cylinder are increased, and to which those on the 
other are decreased ; that is to say, the magnitude 
of the resultant is determined by the strength of the 
added vortex motion as well as by the velocity of the 
first motion. 

Generalising the result arrived at, it may he said 
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fluid past such a body is represented. It is symme- , 
trical about two axes at right angles to each other, | 
so that if we take four points A B C D, Fig. 2, on the 
surface of the cylinder at opposite ends of two symi- 
metrically disposed diameters, the velocities of the | 
fluid past these points will all be equal. These velo- | 
cities are indicated by the short arrows on the cir- | 
cumference of the circle in Fig. 2. They give rise to | 
pressures pg, &c., which, since the fhiid is inviscid, are 
all equal and directed radially inwards towards the 
centre O. Since these pressures are equal and sym- 
metrical, they produce no resultant force on the | 
cylinder. Now, let it be supposed that a vortex or | 
cyclic motion such as that represented separately in | 
Fig. 3 be superimposed on the stream-line motion, | 
the centré of the vortex being coincident with ‘the | 





that if a cylinder is moved in a straight line through an 
inviseid fluid, upon which is impressed a vortex or 
cyclic motion, the centre of which is preserved con- 
stantly coincident with the centre of the cylinder, a 
force will act on the cylinder at right angles to the 
path. As the resultant foree is at right angles to the 
path, it follows that the cylinder will experience no 
resistance in the direction of its path. 

Such is an elementary discussion of the Magnus 
effect. ‘Its application to the propulsion of ships, 
as in the Flettner scheme, obviously requires additions 
to and modifications of our simple discussion. We 
have to take account of the fact that the fluid 
to be dealt with is neither inviscid nor incom- 
pressible. Even though a suitable adjustment could be 
made in a ready maaner, theoretical treatment. would 
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still be unsatisfactory, because of the imperfections 
|of any practical means which can be adopted for 
| creating the required cyclic or vortex motion. We 
|may imagine the stream-line motion of Fig. 1 as 
| representing the wind, but it is clear that the rotation 
of Herr Flettner’s steel towers can give but an im- 
| perfect reproduction of the motion represented in 
Fig. 3. 

lt. may be noted that the towers are about 10ft. 
}in diameter, and can be rotated up to a speed of 
| 120 revolutions per minute. Without making any 
| allowance for their inefficiency as generators of cyclic 
motion, they would thus reduce to zero at one point 
|} on their circumference a wind blowing at some 40 
odd miles an hour, The practical advantages of the 
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system cannot be properly discussed in the absence 
of experimental data, but they would appear to rest 
on the result concerning which a statement is attri- 
buted to Herr Flettner, namely, that the propulsive 
force generated is from ten to fifteen times as great 
as could be obtained in the same wind from an 
equivalent area of ordinary sails. Considerable 
advantage is no doubt likely to accrue from the 
absence of rigging and from the fact that the resist- 
ance of the towers in the direction of the wind is 
as indicated by the theory zero, and in practice 
probably very small. It is clear, too, that by the 
use of two towers, the speeds of which can be sepa- 
rately varied, a new and powerful means of controlling 
the course of the vessel is made available. From the 
navigational point of view, the’ chief disadvantage 
would appear to lie in the difficulty of sailing the 
vessel in a following wind, for in such a ease the pro- 
pulsive foree would be fully broadside on, so that no 
progress in the longitudinal direction would be 
possible, and tacking would have to be resorted to. 
This circumstance perhaps explains the inventor's 
selection of the regions of the trade winds as the most 
favourable for the exploitation of his idea. 

We have taken Figs. 1, 3 and 4 from a pamphlet 
entitled ‘ Applications of Modern Hydrodynamics 
to Aeronautics,’ by L. Prandtl, of Géttingea Univer 
sity, as translated and published by the United States 
National Advisory Committee for Aeronautics. Fig. 2 
is taken from Professor L. Bairstow’s well-known 
work, “‘ Applied Aerodynamics.” 








SIXTY YEARS AGO. 


Onty so recently as sixty years ago the principal 
materials available for engineering construction were 
cast iron and wrought iron—steel could not then be 
described as a structural metal, but even then it is evident 
that the foundation was being laid for the heat-treatment 
which now plays such an important part in the adaptation 
of ferrous materials to more exacting Conditions than 
their raw condition appears to merit. In an article 
by Zerah Colburn, in our issue of November 18th, 1864, 
he says that it has occasionally been attempted to give to 
cast iron greater absolute strength than can be obtained 
by merely mixing different brands, and he goes on to 
point out that there is no stage at which it is too early 
to begin to improve a given make of iron. At the same 
time Mr. Colburn pointed out that the cost of the treat 
ment of iron, to improve its qualities, might be purchased 
at too great a price, and, except in such cases where weight 
was a serious consideration, might be prohibitive. Cer 
tainly the latter part of the article is confined rather to 
the practice of melting and re-melting cast iron, to its 
mixture with various alloys, and to the method of applying 
the blast during melting, but there is a distinct under- 
current throughout the whole to the effect that the heat 
treatment of the material might be equally important. 
In the same issue we gave particulars of the first telegraph 
eable which was laid from England to America in the 
following year, but was not, of course, the first laid under 
the Atlantic, as two previous unsuccessful attempts had 
been made to connect the two continents. It is note- 
worthy, in this connection, that the wire for the successful 
cable was manufactured by Mr. G. Bedson, one of the 
pioneer wire drawers referred to recently in Tuk ENGINEER 
as the originator of the continuous system of rolling wire 
rods. . . In another place in the same issue a graphic 
account. was given of the heroic efforts made to close a 
breach in the Thames Embankment before the tide rose 
and inundated the low-lying land behind. The breach 
was caused by the explosion of some 46} tons of gun- 
powder in a magazine near Erith, and was about 130ft. 
wide. The embankment was blown away to a depth of 


8ft. to 10ft. below the level of the marsh, but fortunately 
the tide was low at the time of the accident. 
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A 500-Kilowatt Automatic 
Sub-station. 


Fo.Low1nc American practice, the electrical manu- 
facturers in this country have for some time past 
been giving attention to the development of auto- 
matic sub-stations, and plants of this kind have been 
put into operation at Manchester, Liverpool, and on the 
Underground Railways of London. The sub-station 


| special feature of the equipment is a master-driven 





shown in Fig. 2 was exhibited at the British Empire 
Exhibition by the British Thomson-Houston Com.- | 
pany, of Rugby. It is designed for a direct-current 
output of 500 kilowatts at a pressure of 550 volts. 


Al Sern 





motor controller, which determines the sequence of 


| the switching operations. 


Experience has shown that whilst the ordinary 


electrical interlocking arrangements are quite satis- 


factory on small automatic equipments, the use of a 
simple and rugged mechanical device, such as this 
controller, is a great advantage in the case of large 
equipments, as it enables substantial contacts with 
heavy contact pressures to be used. Moreover, it 
definitely fixes the sequence of the various opera- 
tions. As soon as a demand for power arises, and the 
direct-current line voltage drops in consequence, & 
master starting element closes its contacts, and 
energises the master control contactor through a time 


























a 


r 
ffs 
a. 


up the auxiliary generator builds up its voltage, thus 
energising the auxiliary field winding, and at the same 
time it energises a synchronous field contactor which 
completes the main field circuit of the rotary and 
adjusts the field to the correct strength for syn. 
chronising. 
When the machine is in synchronism with the 
supply voltage, a synchronous speed-indicating relay 
re-starts the controller, which closes the running 
contactor, thus connecting the rotary direct to the 
transformer. Immediately afterwards the starting 
contactor opens and the auxiliary field winding j, 
disconnected from the auxiliary generator, whilst 
the field strength of the rotary is adjusted to the 
correct value for parelleling by the closing of the fi/| 
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FIG. 1 DIAGRAM OF CONNECTIONS FOR B.T.H. AUTOMATIC SUB -STATION 


The rotary converter is a compound-wound machine, 
fitted with end play and overspeed devices, and is 
fed with three-phase 50-cycle current at a pressure of 
3300 volts, transformers being, of course, interposed 
between the high-tension supply and the slip rings 
of the converter. There are high and low-tension 
«witchboards, and two automatic re-closing feeders. 
The high-tension switchgear comprises a two-cubicle 
board. One cubicle houses the automiatic high-ten- 
ion oil eircuit breaker and the other a small power 
transformer, which provides a low-tension supply for 
the control circuits. There are four low-tension 
panels—an alternating-current. starting and running 
panel, an instrument and relay panel, and two feeder 
panels. In order to ensure that the converter always 
runs up to speed with the correct polarity, an auxiliary 
generator is used to excite the machine. Another 





delay relay, which prevents the equipment starting 
up as the result of momentary fluctuations in the 
direct-current voltage. 

When the master control contactor closes—which 
can only oceur when the controller is in the off position 
—it energises all the control circuits, and the motor- 
operated controller is set in motion. Its first action 
is to close the high-tension oil circuit breaker, thus 
energising the main transformer. As the controller 
continues to rotate, it closes the starting contactor, 
and at the same time connects an auxiliary field 
winding on the rotary converter to the auxiliary 
generator, which is belt-driven from the converter’s 
main shaft. The closing of the starting contactor 
energises the starting motor, and at this point the 
controller stops and waits until the converter runs 
up to speed and synchronises. As the machine runs 


field contacter and the machine is ready for connect- 
ing to the direct-eurrent bus-bars. 

Continuing its travel, the controller then closes the 
machine high-speed circuit breaker, thus connecting 
the rotary to the direct-current bus-bars. The con 
troller then comes to rest in the running position, 
where it remains until the machine is shut down. 
The rotary continues to run and supply power until 
it, is shut down by a reduction in the load or by the 
operation of some protective device. The controller 
always rotates in the same direetion, and after a 
shut-down it must always run on to the off position 
before another start can be attempted, a normally 
closed contact being provided on the master contro! 
contactor for that purpose. Complete protection is 
afforded against all possible troubles. As regards 
overloads and short circuits, the machine panel is 
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provided with a high-speed circuit breaker—see 
Fig. 3—and a line contactor. On overloads, the high- 


| the equipment out of commission until the trouble 
| has been investigated and corrected. The feeder 


speed circuit breaker trips, thereby inserting a resist- | equipments which were exhibited are designed to 
ance in the machine circuit, and by means of an inter- | demonstrate two schemes. The first is similar to that 
lock opens the line contactor, and disconnects the | 


machine from the bus-bars. After a short interval, 
however, the breaker recloses, and if the trouble has 
disappeared, it remains closed. If, on the other hand, 


} 


the overload persists, the breaker again trips, and | 


closes as before, after“ given interval. The breaker 
is controlled by a repeat action relay, which can be 
set for any number of operations, from one to six. 
It moves a notch each time the breaker opens, and it 
is provided with a timing device. If the breaker 





described above, with the exceptions that a contactor 
is used in place of the high-speed circuit breaker, and 
that no resistance is included in the circuit. It is 
usual to set the feeder relays for three-noteh opera- 
tion, and the machine relay for four, and when this 
is done a faulty feeder is permanently locked out 
after three attempts to close, whilst the machine can 
continue to supply the remaining sound feeders. The 
second feeder equipment works on a Joad-measuring 
principle and is suitable for either stub end or 








FIG. 2--COMPLETE B.T.H. 


hould remain closed for a period equal to the time 
etting, the notches are reclaimed, but if the breaker 
ontinues to open without any notches being re 
claimed, on taking its last notch the relay operates 
its contacts and locks the breaker in the open position 
intil the trouble has been investigated, and until the 
relay has been reset by hand. 

If the rotary should attain an excessive speed, the 
equipment is shut down, and put out of commission 
until the arrival of an inspector. Should the alternat- 
ing-eurrent voltage be too low at starting, or if it 
should fall off whilst the machine is running, the 
machine is prevented from starting or is shut down, 
as the case may be, but the machine is free to re- 
start as soon asa the normal voltage is restored. The 
equipment cannot start unless al] three phases of the 
high-tension supply are energised. Moreover, if the 
rotary should fail to be connected to the direct- 
current bus-bars in a given time, it is shut down and 
locked out of commission until the trouble has been 
investigated. A temperature relay, possessing the 
same heating and cooling characteristics as the 
machine, shuts down the piant if a given overload 
be maintained for a longer period than that for which 
the machine is designed, but allows it to restart 
when the rotary has cooled. 

Should the auxiliary generator fail to build up its 
voltage or lose its voltage during running, the equip 
ment is shut down, and locked out of commission. 
If the machine should flash to earth or if the windings 
should break down to the frame, the equipment is 
shut down by an earth leakage relay, and cannot re 
start until the trouble has been investigated, and the 
relay has been re-set. As the rotary is provided with 
an auxiliary field winding which is separately excited 
from the auxiliary generator which excites the field 
during the starting period, it is impossible for the 
rotary to run up with the incorrect polarity. This 
auxiliary winding, however, is disconnected from 
the auxiliary generator before the rotary is connected 
to the direct-current bus-bars, and consequently 
there is no danger of the polarity of the generator 
being reversed by heavy faults which might react 
on the converter field. To allow for remote contin- 
gencies, such as the reversing of the auxiliary gene- 
rator connections after an overhaul, a polarised relay 
is provided, and this relay, which is always in circuit, 
must be excited in the correct direction before the 
machine can be connected to the direct-current bus- 
bars. 

Each bearing is provided with a temperature 
relay, which, in the event of a bearing overheating, 
shuts down the plant and puts it entirely out of com- 
migsion. If the starting motor should overheat, 
owing to too-frequent starting or in the event of the 
machine failing to synchronise properly, the plant 
will also be put out of commission. A reverse power 
relay prevents the p'ant running inverted, but this 
relay is capable of re-setting itself, and the equip- 
ment is therefore free to restart. The high-tension 
oil circuit breaker is fitted with time limit overload 
trips, and an earth leakage trip. Excessive alternat- 
ing-current overloads or earth leakage will trip this 
breaker. As a result, the machine is completely dis- 
connected on the alternating and direct-current sides, 
and as this breaker is intended only to take care of 
very serious faults, a shut-down due to this cause puts 


AUTOMATIC SUB - STATION 


multip’e feeders. The opening of the line contactor 
leaves the feeder connected to the bus-bars through 
a load-indicating resistance, and if the feeder is 
supplying an isolated system, the contactor re- 
closes as soon as the resistance of the load has in- 
creased to a predetermined safe re-closing value. If, 
on the other hand, the feeder is feeding into a net- 
work where the voltage across the load is maintained 
by some other station, the contactor will reclose when 
the difference between the voltage across the bus- 
bars and the voltage across the load has decreased 
to a safe reclosing value. The various devices 
used in connection with automatic sub- 
stations are shown in the diagram of connections, 


these 

















FIG. 3--HIGH-SPEED CIRCUIT BREAKER 


Fig. 1. The diagram, it will be noted, is divided 
into four parts, viz., alternating-current main 
connections, alternating-current control connections, 
direct-current main connections, and direct-current 
control connections. 

When the high-tension transmission lines are 
energised, the control power transformer No. 11 and 
a@ potential transformer are energised, each being 
connected across one phase of the high-tension trans- 
mission lines. Thecontrol power transformer energises 
the alternating-current control buses, and provided 
the voltage of the lines is not abnormally low, the alter- 
nating current under voltage relay No. 27 will close 
its contacts, thus allowing the potential transformer 
to energise the singie-phase starting protective relay 
No, 32, the contacts of which are in the coil circuit 
of the master control contactor No. 5. By connecting 
these relays across different lines, protection against 
single-phase starting is secured. Assuming that the 





alternating and direct-current isolating switches are 
closed, and that all the lock-out devices have their 
contacts in the normal position, then on a sustained 
low voltage on the direct-current system, the sequence 
of operation will be briefiy as follows :— 

When the voltage on the direct-current system 
falls, the contact-making voltmeter No. 1 moves on 
to its top contact, and this energises the time delay 
starting relay No. 2. After its time setting has ex- 
pired, this relay closes its relay contacts No. 2X, 
which close the master control contactor No. 5, and 
the solenoid brake No. 34 X is energised. An inter- 
lock on 34 X energises the motor No. 34 Y, which 
operates the master controller. Finger No. 12 on 
the controller closes the starting contactor No. 10, and 
the auxiliary field contactor 30 B—-shown also on the 
direct-current control circuit. If the synchronous 
speed relay No. 13 has not picked up the controller 
stops at the position C and it waits at position D 
until the machine has synchronised. 

As soon as the machine is in step, the synchronous 
speed relay No. 13 makes a circuit on its top contact, 
closes the auxiliary relay No. 13 X and restarts the 
controller. Finger 14 on the controller completes the 
coil circuit of the auxiliary contactor 16 X, and the 
running contactor 16 is closed. An interlock on this 
contactor closes the full field contactor No. 14, shown 
on the direct-current control circuit. Finger 12 of 
the controller is then disconnected from its segment, 
and opens the starting convactor No. 10 and the 
auxiliary field contactor No. 30 B. 

The controller fingers 17 and 18 close the direct- 
current line contactor No. 18, shown on the direct- 
control circuit, An auxiliary contact 

de-energises the auxiliary time delay 
relay 18 X. This relay closes its contacts after a 
time interval and ¢loses the high-speed circuit breaker 
No. 54, which connects the rotary to the direct 
current bus-bars, and the machine is ready for 
service. 

When the load falls off the direct-current under- 
load relay No. 56 operates, and energises the time 
delay stopping relay No. 3. 

After a time interval the stopping relay opens its 
auxiliary contacts No. 3 X, and this opens the coil 
circuit of the master control contactor No. 5, which 
disconnects the machine on the alternating and direct- 
current sides. The solenoid brake 34 X is energised 
by a normally closed interlock on the master control 
contactor No. 5, whilst an interlock on 34 X energises 
the motor-operated controller, which rotates and 
finally stops in the off position. There are many 
details on the diagram which might be dealt with, 
but sufficient has been said to give a general idea of the 
operation of the plant. 


THE SOUTH WALES INSTITUTE OF 
ENGINEERS. 


Tue following programme has been arranged in con- 
nection with the South Wales Institute of Engineers’ 
Exhibition, which is to be held in Cardiff from November 
27th to December 6th next. On Thursday, November 
27th, at 11 a.m., there will be a general meeting of members 
of the Institute and of the representatives of engineering 
firms which are exhibiting at the Exhibition. The Lord 
Mayor of Cardiff (Alderman W. H. Pethybridge) will 
welcome the exhibitors on behalf of the city, and an address 
of welcome to exhibitors will be delivered by the President 
of the South Wales Institute of Engineers (Mr. W. A. 
Chamen, M.I.E.E.). At 2 p.m. the Lord Mayor will 
declare the Exhibition open. At 7 p.m. members and 
exhibitors will be received by the President at the Park 
Hotel, and at 7.15 p.m. there will be a dinner, open to 
members and exhibitors. 

On the Friday there will be a general meeting of members 
and exhibitors at 11 a.m. at the Institution's building, Park - 





| place, when films and slides will be displayed by Mavor 


and Coulson, Limited, of the Universal bar coal cutters 
cutting a heading and flitting to another, and also slides 
illustrating the same firm’s machines at work in this 
coalfield ; and films and slides will also be displayed by 
Hugh Wood and Co., Limited, of the Jeffrey coal cutters 
and other machines in operation on the surface and under 
ground, as well as slides of the Jeffrey Longwall Arcwall 
machine, &c. 

On the Monday at 11 a.m., at Park-place, there will be a 
general meeting, when a paper, entitled “The Scientific 
Treatment of Boiler Feed Water, introducing the Colloidal 
Aspect,” by Mr. W. B. Lewis, assisted by Mr. G. 8. 
Irving, A.M.I. Chem. E., F.C.S8., illustrated by lantern 
slides, will be read and discussed. At 6 p.m. there will 
be a meeting of members of the Institution of Electrical 
Engineers (Western Centre), when a paper on ‘* Automatic 
and Semi-automatic Rectifier Sub-stations,”’ by Mr. G. 
Rogers, A.M.I.E.E., will be read. Members of the South 
Wales Institute of Engineers, kindred societies and exhi- 
bitors are invited. 

On the Tuesday at 7 p.m. there will be a joint meeting 
of the South Wales Institute of Engineers, the Institution 
of Electrical Engineers (Western Centre), and the exhi- 
bitors, at Park-place, when a popular demonstration 
lecture, entitled *‘ Modern Electric Lighting,” will be 
delivered by Mr. W. E. Bush, manager, Lighting Service 
Bureau, E.L.M.A., 15, Savoy-street, W.C.2. Continuae- 
tion lectures dealing with different aspects of the same 
subject will also be delivered by Mr. Bush on the two 
following days, also at the Institution building, Park- 

lace. This lecture is more especially intended for shop- 

rs, members of Chambers of Trade and Commerce, 

hotels, general users and householders. Ladies are specially 
invited to this lecture. 

On Friday, December 5th, at 7.30 p.m., at the Institu 
tion building, Park-place, there will be a conversazione 
and dance, open to members of the Institute and their 
friends, and to exhibitors. 
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Sentinel Track-Laying Steam 
Tractor. 


In order to widen the field of utility of the Sentinel 
steam road tractor, the makers have now made a further 
development which will enable this machine to be used 
for cross-country work where roads are unknown. The 
development has been effected by making use of the 
patented cham track system of Roadless Traction, Limited. 
The outstanding features of this system are : Lateral 
flexibility of the track which allows vehicles fitted with 
it to be steered like an ordinary vehicle; a method of 
suspension of the track whereby it can conform to any 
irregularities of the ground; and the mounting of the 
machine on rubber-tired wheels, which prevents vibration 
caused by the contact of the track with the road surface 
from reaching the framework of the vehicle. 

Nhe motive mechanixin is of the usual type made by 
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end of each differential stub shaft being 


| of a chain to a large pinion which revolves freely on an 
This large pinion is bolted to a | 
pinion which, by means of a heavier | 

chain, drives a drum bolted to the main driving sprocket | 
This arrangement is duplicated on each | 
| when the vehicle is being steered. 


| intermediate jack shait. 
} second szall 


of the track. 
side of the vehicle. The chains are provided with adjust- 
ment for wear as well as with an efficient system of lubrica 
tion. Brake drums are formed integrally with the main 


internal expanding fabric-lined brake shoes operate. 

Kach track unit comprises the track itself in the form 
of an endless chain of metal shoes, the sprocket which 
drives the track at the rear of the track unit, the idler 
wheel, and the bogie, which comprises an assembly of 
rubber-tired rollers im the centre of the track unit. ‘The 
sprocket and idler are not called upon to carry any of the 
weight, which is all taken by the bogie. When travelling 
} over rough or uneven ground the weight of the machine 
lis evenly distributed over the bogie rollers, thus reducing 





track driving sprockets, and inside these brake drums | 
| is holding the front portion of the track clear of the grow! 


of the links, maintain the bogie in correct alignment 
with that portion of the track which is in contact with the 
ground. The bogie is free to move im a fore and aft or 
transverse direction to accommodate itself to the angles 
assumed by the track plates. In addition, it is also able 
to turn, as it were, about a vertical pivot which is necessary 


When steering the operation of the track mechanis:: jx 
as follows : Assuming that the front wheels are turned 
to one side, say, for example, to the right, the idler which 
moves parallel to the main train to the right als. 
That portion of the tractor which is held im contact wt\ 
the ground by the rollers of the bogie does not move, but 


| the portion which slopes upward from the foremost roller 


to the idler wheel assumes an angle relative to the port 
on the ground, and, as the vehicle moves forward each 
successive track plate is laid down at an angle with 

predecessor. It will, therefore, be seen that the trac! 
is actually laid in a curve without any slip over the ground 


i 











the Sentinel Waggon Works, Limited, Shrewsbury. It 
comprises a twin horizontal high-pressure engine havmg 
cylinders 6}in. diameter by 9in. stroke, which can develop 
about 65 brake horse-power and has a two-throw crank 
shaft, with cranks set at right angles, which revolve in 
a completely enclosed crank case. The crank case also 
houses two cam shafts, which are positively driven from 
the crank shaft by spur gearing. Their function is to 
operate the eight poppet valves which control the steam 
admission and exhaust to and from the cylinders. Each 
cam shaft has three cams giving two forward speeds with 
cut-offs of about 37 and 75 per cent. respectively, and one 
reverse speed. There is also a neutral position on the cam 
shaft which keeps both the inlet and exhaust valve open. 
The Sentinel differential gear, which has already been 
described in THe Enurvgsr, April 20th, 1923, is contaimed 
in the crank shaft. The boiler is of the vertical water-tube 
pattern, and is carried im front just to the rear of the front 


























Male End alter Machimng Bush (Ubas) 


Male End after Pressing. 


TRACK-LAYING STEAM TRACTOR 


excessive vertical loads on the track joints. The shoe 
plates of the track are steel castings and the links are of 
heat treated forged steel. The joints-—see sketch here 
with—consist of hardened and ground steel pins working 
in bushes of similar metal. The links are so machined 
that after the bush, which is spherical on the outside, is 
imserted in the bore of the male end of the link, the metal 
can be pressed over the spherical portion, thus forming a 
simple and efficient universal joint. A chamber is pro 
vided in each link for holding lubricating oil, and from 
this chamber the oil is fed to the joint through a hollow 
pin. In order to prevent loss of oil on the one hand and 
the intrusion of mud and water on the other hand, a cork 
seal enclosed in a stainless steel rim is provided. ‘The 
links are riveted and welded to the shoe plates, the welding 
operation serving the dual purpose of joing the two parts 
and making an air-tight closure of the oil chamber. The 


universal movement between the adjacent plates is 


Compicte Joint 


UNIVERSAL JOINTS OF TRACK 


wheels, whilst the engine is situated immediately over 
the centre of the tracks, and over it are placed the water 
tank and the fuel bunker. This disposition of the parts 
gives the most desirable distribution of the weight, by 
far the greater portion falling upon the tracks themselves. 

The front axle consists of a rectangular forging with 
eyes at either end to take the usual stub axles.of the 
Ackermann type steering gear. It is restramed to move- 
ment in # vertical direction by means of a horn plate on 
either side of the chassis, and it carries the forward part 
of the chassis by means of a transverse plate spring, thus 
providing a three-point suspension. This arrangement 
permits of a considerable amount of independent move- 
ment at the ends of the axle without racking the frame. 

The suspension of the rear portion of the vehicle is 
provided tor by means of springs, and the entire weight 
of the vehicle is carried on rubber tires, while the driving 
sprockets and idler wheels which carry the track are also 
shod with rubber. 

The power of the engine is transmitted to the tracks 
by means of silent roller chains, a small sprocket on the 


limited in each direction to the maximum required by 
interlocking stops at the outside edges of the plates. The 
effect of this arrangement is to give to the track a certain 
amount of lateral flexibility, each shoe being able to adapt 
itself more or less to the unevenness of the ground. hen 
bending round the sprocket and the idler, the working 
joint is the pin in the bush, but when moving laterally or 
rocking transversely, the working joint is the spherical 
outer portion of the bush in the link. The sprocket wheel 
is a steel casting, and the teeth in it are purposely made 
much wider than the track teeth with which they engage, 
for 4 reason whieh will be explained later. 

The idler is # double wheel provided with rubber tires. 
It supports the track on either side of the links, whilst 
steel flanges engaging with the sides of the links ensure 
that the track is in correct alignment as it passes over the 
idler to the ground. The idler is mounted on an arm pivoted 
with the bogie bracket and is free to rise when gbstacles are 
encountered. The bogie has four rubber-tired cast steel 
rollers which are mounted on Hyatt roller bearings. 
They have flanges which, by making contact with the sides 








surface As the track is picked up at the rear end b 
the sprocket the correct alignment and meshing of th: 
teeth are both ensured by making the sprocket sufficient! 
wide to allow sideways movement of the track. 

The total weight of the tractor is about 7} tons, and 
the area of the tracks is such that the pressure per square 
inch of track on hard ground is 17 Ib., and as low as 10 Ib 
in soft ground, when, of course, a greater length of chai: 
is in contact with the earth. 

We recently had an opportunity of witnessing th. 
operations of one of these tractors at the makers’ works 
and were agreeably impressed with the way in which it 
acquitted itself under varying conditions. Sawdust wa 
sprinkled on the ground in order to show that there wa 
no side slipping of the shoe plates when the vehicle wa- 
being steered round a curve. Passing over the hard 
paved roads from the works to the testing ground ther 
was an almost entire absence of noise arising from the 
contact of the track plates with the ground. The testing 
ground was in «a very muddy condition owing to the recent 
rains, and in it was a natural pond which had been deepened 
to a depth of about 2ft., the bottom being of slimy andl 
soft clay. Through this pond the tractor made its wa) 
without any sign of difficulty. A tree trunk about 12in. 
in diameter was laid on the soft ground, and the tractor 
was driven over this obstacle to demonstrate that the bogies 
which carry the load swivel around their axis and allow 
the track to ride over the obstacle with little perceptible 
lift of thé machine. After this experiment the extra 
ordinary hauling powers of the tractor on solid ground 
was demonstrated by hitching to it a train of vehicles 
representing, we were informed, a gross load of 58 tons, 
which the tractor moved with little apparent difficulty. 
A still further test of the machine's tractive power was 
carried out with the aid of a dynamometer, when the pull 
exerted was shown to be 5 tons 10 ewt. It should bx 
mentioned also that the ground upon which the demon 
stration took place was all newly made and consiste:|! 
principally of slag and cinders. It included short and stifi 
gradients of about 45 deg., or | in 1, all of which were 
negotiated quite effectively, in both direetions. 








New Dock on the Mersey. 


Tue deep-water dock of about 18 acres area, which is 
to be constructed for Messrs. Lever Brothers, at Brom- 
borough on the Cheshire bank of the river Mersey, to pro- 
vide new facilities for traffic to Port Sunlight, is a most 
notable example of private enterprise in this field. 

At the present time traffic has to be accommodated 
at Bromborough Pool, which is a creek navigable only at 
high water, and then by barges, and the need of additional 
facilities has been obvious for a long time past; After 
full consideration the bold plan of constructing an entirely 
new dock, at a total estimated cost of about £750,000, 
was conceived. The dock will be accessible to ocean-going 
vessels, and a contract for the construction has just been 
placed with Messrs. Kirk and Randall, of Westminster. 
The entire works, which include a foreshore reclamation 
as well as the dock, will cover an area of about 145 acres 
at the mouth of Bromborough Pool, and have a frontage 
to the river of about 1} mile. The dock will have a deep- 
water area of about 18 acres, and includes three quays 
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of a total length of 2400ft. The approach from the river 
will consist of @ short dredged channel leading to an 
entrance lock, 75ft. in width, and having a clear length of 
i\20ft. between caissons. The depth of water over the 
lock sill will be 35ft. at high water of ordinary spring tides 
and 27ft. at high water of neap tides. ‘'wo timber jetties, 
igoft. and 240ft. long respectively, built on conerete 
foundations, will be construeted outside the lock entrance 
for the assistance of vessels entering the dock. Deep- 
draught ships will enter and leave the dock near the time 
of high water, but barges and other small craft using the 
dock or Bromborough Pool will be dealt with at prac- | 
tically all states of the tide by means of the entrance lock. 

During the construction of the dock # temporary service 
channel, nearly half a miledong and about 120ft. wide, will 
be constructed, so as to maintain a route for traffic to 
and from the Pool. This will be the first work undertaken. 
Che next stage of the construction will be the embank- 
ment. On the south side of the dock the frontage line of | 
the works will be formed by a mass concrete wall, 3400ft. 
long behind which a reclamation, amounting to about 
50) acres, will be gradually carried out. On the north side 
the frontage line will be formed by a rubble embankment 
about 2000ft. long, containing an area to be reclaimed of 





o2 acres. | 
No special difficulties are anticipated in the construc- 
ton. For the conerete wall on the south side of the dock | 
there are, over the greater part of the length, good sand- 
tone foundations, but near the lock entrance there is a 
arge deposit of mud, and it will be necessary to sink a 
-offerdam and to carry the wall down to a depth of 60ft., | 
or twiee the normal depth of 30ft. A cofferdam will also | 
te provided in the site of the entrance lock, and for a! 
ection of the quay construction. 

Good rail access will be provided from the new dock to 

le existing line serving Port Sunlight, and it is clear that 

the dock will constitute an enormous improvement of the 
iransport arrangements. No details of quay equipment 
have vet been decided. The reclamation of an area of 
145 acres is, of course, an important part of the scheme. 
The reclamation will be of a gradual character, and a 
considerable time must elapse before the land, which lies 
between the existing high and low water levels, is in a 
condition to permit building operations to be put in hand. 
Obviously, however, it will make an important addition 
to the area owned by Messrs. Lever Brothers, which is 
available for development. 

It is intended that an immediate start shall be made 
with the works, the construction of which is expected to 
take about three years. 

Che two firms of Messrs. A. J. Barry and Partners and 
Siw John Wolfe Barry and Partners are joint engineers 
for the works on behalf of Lever Brothers, Limited. 











The Correct Lay for Wire Lines | 
Used Upon Oil Wells. 


By J. T. HAYWARD. 


Wiae ropes of similar construction and dimensions but 
of oppesite lay being identical with regard to price and 
wearmmg capacity, the sole consideration governing the | 
chowe of lay és the influence the rope may have upon the 
tendency of the tool joints to unscrew. 

in the present paper the lay of a rope is defined in the 
ritish aud American way, not in the German. That is 
lo sey, & right lay is one in which the strands are helically 
lmcl like a right-hand screw thread, those in the ropes of 
left-hand lay being laid in the opposite direction. Some | 
people find it difficult to distinguish rapidly at sight the 
lay of a rope. A simple method is to picture the letter V 
in the air between oneself and the rope. If the strands run 
parallel to the left arm of the V the rope is left lay, and if 
to the right arm right lay. 

Considering the standard cable drilling rig, that is, 
where one end of the cable is babbitted into the rope socket 
and the other attached to the bull wheel and not as a rule 
detached during drilling in order to turn the tools, for this 
purpose the general practice on the fields upon which the 
writer has had experience is to use a line of left-hand lay 
with right-hand tool joints. The same practice is also 
advocated in the various text-books and rope makers’ 
catalogues. For instance, on page 61 of Mr. John Wells’ 
excellent little book, ‘“ Wire Ropes on the Oilfields,”’ the 
following sentence occurs :—*‘ All drilling ropes are made 
left-hand lay, unless right-hand lay are specially asked for. 
Che reason for this is that all tool joints are right hand ; 
consequently the twisting of the line tends to tighten up 
the jounts.”’ Lt is the intention in this paper to question 
the correctness of the above theory and practice and the 
conclusion arrived at is that it is wrong, 

Let us consider @ rope suspended vertically with a scale 
pan attached to its lower end and free to spin. If a suitable 
weight be placed in the pan it will be found that the line 
will untwist, the pan revolving in the required direction. 
Upon the removal of the weight the line will revolve the 
pan back or nearly back to its original position. Choosing 
# line of left-hand lay the pan would, when observed from 
above, rotate clockwise when loaded and anti-clockwise 
when unloaded. This 1s, of course, common knowledge. 
Let us now try and apply it to drilling conditions. 

Suppose that a left-hand line is being used on a standard 
cable rig, the upper end of the line being attached to 
the bull wheel and the lower end babbitted into the rope 
socket. With the beam running there will be a cyclical 
variation of load in the line which will in turn cause a 
varying couple to be applied by the line to the rope socket. 
Che tools being free to turn, but possessing angular 
inertia, will oscillate about a mean position and the couple 
applied by the rope to them will be alternatively clockwise 
and anti-clockwise. Now the axial load upon the joint 
between the rope socket and the top of the jars or sinker 
will be practically equal to the tension in the rope imme- 
diately above the rope socket. When this eaxiel load is 
great it will, owing to the friction between the threads, tend 
to lock the joint and prevent it from unscrewing. It will 
therefore be the couple exerted by the rope when the ten- 
“101 in it is small that will be effective in unscrewing the 
Jot, should this by accident have become slack... We have 
already seen that the left-hand rope exerts when unloaded 





| on the subject the writer 


a couple that in plan is anti-clockwise, and such a 
would therefore, if used as a drilling line with right-hand 
tool joints, tend to unscrew the rope socket, while a right- 
hand rope would tend to set it up. This conelusion is, of 
course, the reverse of that which the writer believes to be 
the usual theory. 

Reasoning practically similar to that given above 
would apply to the joint between the sinker and the jars 
and to that between the jars and stem. The conditions 
affecting the joint between the stem and the bit will, on 
the other hand, be complicated by the allowance that 
must be made for the angular momentum of the, tools 
above this joint when the bit strikes bottom, and the 


| effect of this upon the joint will depend upon the sense 
|} and magnitude of the angular velocity possessed by the 


string immediately before the bit strikes and is brought to 
rest. Consideration of the vertiral accelerations during 
the cycle, and consequent tensions in, and couples exerted 
by the rope, lead to the conclusion that with a left-hand lay 


| the angular velocity at striking will -be’ anti-clockwise 


more often than clockwise @nd will therefore assist in 

unscrewing the bit. If the above arguments are correct 

we are again led to the conclusion that a right-hand rope is 
the proper one for use with right-hand tool joints. 

In order, if possible, to get some practical information 

i several sets of jars that 

had been used for cable drilling and, as far as could be 

learnt, used only with left-hand rope. ‘The two halves of 


| a set of jars being in relative motion only when the tension 


in the lower end of the rope is 4 minimum, it was expected 
that opposite faces of the reins would show unequal wear, 
even though the opening of the jars during normal drilling 
conditions might be very small. This expectation was not 
confirmed, the reins appearing to be equally worn on 
both faces. 

Not at the time having the opportunity to carry out full- 
seale experiments, the writer had a model string of tools 
made, the scale being one-tenth full size. These were 
8s aded from a spring pole by the “ rope ” to be tested 
ail wectand in a tube containing 2in. or 3im. of sand at 
the bottom, the arrangement allowing various strokes 
between Oin. and 6in. to be run. Two 2m. lengths of 
duplex electric light flex of opposite lay, but identical in 
other respects, were selected and alternatively used as the 
rope, the several joints in the string of tools being consecu- 
tively left slack half a turn. With the left-hand rope the 
loose joint was in each case further unscrewed, fifty strokes 
being sufficient to unscrew any one of the joints an addi- 
tional half turn. With the right-hand rope, on the other 
hand, the joint was in each case set up, fifty strokes being 
sufficient to make it up the half turn leit slack at the 
comunencement. The final result was not affected with 
either of the ropes by varying within limits the length 
and/or rapidity of the strokes. Even with a short stroke 
and the tools working free in the air without striking 
bottom the screwing up or unscrewing tendency of the 
rope was effective. 

Other ropes were tried, for instance, hemp cords of 
various thicknesses. The results were similar to those 
described above, but it was found that as the diameter of 
the rope was reduced it was eventually unable to overcome 
the natural tendency of a conical joint to unscrew under 
vibration and tension ; at the same time the tendency to 
unscrew was always greater with the left-hand rope than 
with a similar right-hand rope 

It will be seen, therefore, that these experiments with 
a model confirm the theoretical argument outlined earlier 
in the paper and contradict the usual theory and practice. 
It is most probable that other papers have been written 


| on this subject, possibly describing full-scale experiments 


and vindicating the standard practice. Such work, if it 
exists, is unknown to the writer, and it is in the hope of 
hearing other opinions and thus adding to his knowledge 
that has prompted the writing of the present paper. 








Catalogues. 


Norton Company, Worcester, Mass., U.S.A.-—Four bovklets 
on the Norton floor. 

Yorxsuirne Corrrr Works, Limited, Leeds, England..-A 
leaflet dealing with copper tubes. 


H. F. Barnetr-Sarru, Priory-road, High Wycombe, Bucks. 
Catalogue on wood-working machinery. 


Dowovan anp Co., Limited, 47, Cornwall-street, Birming 
ham.-—Price list of electrical supplies. 

Brarrawalte ann Co., 117, Victoria-street, 8.W. 1. Brochure 
on their patented electric capstan for driving scrow piles, &«. 


Tue Parsons Moror Company, Limited, Town Quay Works, 
Southampton. —Publication No, 72 on Parsons industrial instal 
lations. 


Fouter’s Unrrep Execraic Works, Limited, Woodland 
Works, Chadwell Heath, Exsex..-New radio accessory list 3158 
and list 321. 

Joseru Foster aANp Sons, 134, Fleet -street, E.C. 4._-A leaflet 
illustrating and describing the Foster patented four-roll! printing 
and folding machine. 


EvVERSHED AND Vicwoies, Limited, Acton Lane Works, 
Chiswick, W.4.—Catalogue No. 1373 of the Ducter low- 
resistance testing sets. 


Hyatt, Limited, 56, Victoria-street, 8.W. 1.—-Leafiets 
No. LN. 38 on the Hyatt mine tub wheel, and No. I.N. 44 on 
the Hyatt conveyor idlers. 


Hotuines anv Gusst, Limited, Thimble Mill-lane, Birming- 
ham.—A leaflet illustrating and describing the Guest “ all- 
metal '’ bundling press. 


J. BLAKEBOROUGH AND Sons, Limited, 199, High Holborn, 
W.C. 1.—List No. 85, illustrating and describing the Larner- 
Johnson hydraulic valve. 


Tae Enouise Evecrric Company, Limited, Queen’s House, 
Kingsway, W.C. 2.—Publication No. 374, entitled ‘ Power 
House and Substation Switchgeer.”’ 


Tue Britisa Insutarep anp Hetspy Cases, Limited, 
Prescot, Lancashire.—A booklet illustrating buildings in which 
the Helsby twin wiring system has been installed. 


Tur Westtncuoust Brake anp SAxBY StcNat Company, 
Limited, 82, York-road, King’s Cross, N. 1. Catalogue, Sections 
8. 4, Supplement 1, 8. 8, and 8. 10, describing respectively the 
electric point and lock machine, electric point detection, and 
interlocking apparatus, style 1924. 





Mrnrixes, Warsow Comrany, Limited, Scotland-street, 
Glasgow.—P. No, Pu. 900, * Mirrlees Steam Condensing 
Plant, List of Installations.” 


MaRsHALL, Sons anv Co., Limited, Gainsborough.--Publica- 
tion No. 1448 on the class “‘8.M.P.”’ vertical stearn engine, and 
publication No. 1451 on the class *'5.M.P.” horizontal steam 
engine. 

James AND Freprenicx Howarp, Limited, Bedford.—An 
illustrated catalogue, No. 38, divided into four main sections : 
agricultural implements and machinery; abattoir and meat 
works equipment ; presses; and light railway equipment. 


Westinenouse Ex.ecraic anv Manuracruniye Comrany, 
Limited, East Pittsburg, Pa., U.S.A.—Circular 1661, a catalogue 
of electrical equipment for railway shops. Leaflet 20,190, a 
booklet of electric locomotive data. 


Vv & D Rerracrory Bricks._-A remarkable catalogue, 
produced by Signor aa Verzocchi, of Milan, who controls 
the sale of V & D bricks in Italy. It contains many curious and 
some beautiful plates in black and white and colours. 


Merrorourran-Vicxers Execrrica, Company, Limited 
Trafford Park, Manchester.._Special publication No. 7977/4, 
which gives the full history of the electrification of the Metro 
politan Raiboay. Catalogues Nos. 430/2 and 430/1-1, describing 
the Metropolitan-Vickers vertical and horizontal water wheel 
alternators. Leaflet No. 45/1-1, describing the “ Vickoen ”’ cen 
trifugal pump. Leaflets No. 400/1-1 and 400/3-1 on induetion 
regulators and vertical induction inotors respectively. Descrip 
tive leaflet No. 460/1~1, dealing with steam condensing plant, 
and Circular No. 1577/1, on trainway motor gears and pinions. 








CONTRACTS. 


‘Lue municipality of Copenhagen has placed another large 


.order for water-tube boilers with the Vickers-Spearing Boiler 


Company, Barrow-in-Furness. This is the second contract the 
municipality has placed with that company recently. 


Tus Unpeareep Sroxer Comrayny, Limited, of Aldwych 
House, Aldwych, London, W.C. 2, has recently received orders for 
sixteen travelling grate stokers, eighteen Underfeod stokers, 
three air heaters, three sets of suspended arches, and for nino 
ash-conveying plants. 

Cortracts for 250 tube wagons have just been placed by tho 
London, Midland and Scottish Railway with the following 
firms :—Metropolitan Carriage and Wagon Company. Limited, 
100 ; Midland Railway Carriage and Wagon Company, Limited, 
50; and Hurst, Nelson and Co., Limited, 100. The wagons, 
which are to have steel underframes and wood-lined tops, will 
be 27ft. in length and of 20-ton capacity. The new stock is 
intended for use in Scotland for the conveyance of tubes, bar 
iron, &c. 

ALexanper Jack anv Co., Limited, Whitegates Kagineering 
Works, Motherwell, have recently received orders for one 60-tun 
three-motor overhead electric travelling crane, 51it. span, for 
Dundee Corporation Electricity Department ; for one 60-ton 
four-motor overhead electric travelling crane, 77ft. span, for the 
Vietoria Falls and Transvaal Power Company, Limited, to be 
delivered, erected and set to work in its new power station on 
the Rand, South Africa; and for one 45-ton three-motor over 
head electric travelling crane, 45ft. span, for the city of Carlisle 
electricity generating station. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We understand that Tanks and Drums, Limited, of Bowling 
Ironworks, Bradford, is extending its works to cope with the 
increased demand for its products. 


WE are asked to state that Mr. Godfrey Isaacs has been obliged, 
under doctor's orders, to resign his position as managing director 
and deputy chairman of the boards of directors of Marconi's 
Wireless Telegraph Company, Limited, and of the Marconi 
International Marine Communication Company, Limited, but 
that both companies will continue to have the benefit of his 
assistance im a consultative capacity. The Right Hon. F. G. 
Kellaway, P.C., has been appointed to succeed Mr. Isaacs as 
managing director and deputy chairman of the respective 
companies. 


Fiat Morons, Limited, of 43-44, Albemarle-street, London 
aud Wembley, Middlesex, has for many years been sole con- 
cessionnaire for the United Kingdom ot Great Britain, Northern 
Ireland, and latterly the Irish Free State for the sale of Fiat 
motor cars, manufactured by the Fiat Company of Italy. A 


| new company, styled Fiat (England), Limited, has now been 
| registered to take over the concession hitherto handled by 


Fiat Motors, Limited, and the sale of other products of the 
Italiancompany. Mr. D'Arcy Baker who has for the past twenty- 
ene years been in charge of “ Fiat’’ interests in the United 
Kingdom and Ireland, will retain that position, and, in addition, 
will become chairman of the board of directors of the new 
company. 








Beirmsn ENGIneering SranpAnps = Assoclarion [he 
B.E.8.A. has just published Publication No. 192, 1924, dimen 
sions of British standard epanners, in which are given all dimen 
sions necessary for setting out spanners to the new Briti«h 
standard design, up to 2in. nominal size. Dimensions for 
British standard spanners were published im the Association's 
Report No, 28 in 1908, but owing to criticisms op the design im 
that report, it has been re-considered, and the British standard 
spanner now recommended is based on a design which has been 
well tried out in practice. The table of dimensions is preceded 
by notes regarding the angle between spanner head and shank, 
and the method of marking, which provides for marking with 
both the B.S.W. and B.S.F. bolt sizes. Copies of this publica- 
tion may be obtained from the B.E.S.A. Publication Depart- 
ment, 28, Victoria-street, London, 8.W.1, price Is. 2d. post 
free. 


Tue Insrrrution or AuTomositx Enoivesrs.—In one of 
the lesser halls of the Connaught Rooms the Institution of 
Automobile Engineers held its annual dinner on Wednesday 
last. It was marked by that lightness of spirit which has always 
characterised these events. The speeches were oxcellent, never 
too long, and all with that touch of irresponsibility that is 
appropriate after dinner, and that at such times may profitably 
to used to temper profounder utterances. Dr. Ormandy, the 
President pied the chair, and te the toast of 
‘*‘The Institution,” happily proposed by Sir Edward Manville. 
It was interesting to observe the cordiality with which the 
President's remarks that the graduates should seek a liberal 
education and avoid too early specialisation in engineering was 
received. It is clear that the world is coming round to the view 
that we are ificing too much in our present methods of 
vocational and technical tratuing. Aiter this brace of speeches, 
we listened to some excellent singing, and then Mr. W. J. 
Tennant proposed “* The Guests,” ia a speech that in its kind 
was perfect—a mixture of sevse, wit and banter that delighted 
the audience. Tt was acknowledged by Lady Parsons and Mr. 
A. Brampton, and then at the suggestion of the President, the 
members and guests moved about the hall making new, and 
strengthening old friendships. 
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Natal Iron Industry. 


Tae Newcastle Ironworks, which are situated at New- 
castle, in Natal Province, seem to be within a measurable 
distance of commencing to produce pig iron. Some con- 
siderable time ago the company concluded the erection of 
an up-to-date blast-furnace with two hot blast stoves, 


blowing engine, dust catcher, gas main, bunkers with | 


gantry, furnace elevator and hoist house ; in fact, it is 
fully equipped in every 
respect. Unfortunately, 
however, when the works 
were completed the com- 
pany’s capital was ex- 
hausted, and although on 
several occasions negotia- 
tions with British firms 
had nearly been brought 
to a successful issue, as 
far as the obtaining of 
the further capital re- 
quired, is concerned, there 
was always some hitch. 

The inability to begin 
operations is all the more 
regretted in South Africa, 
because the Newcastle 
blast-furnace is the only 
plant of the kind so far 
erected in the Union, and 
the production of native 
pig iron would be heartily 
welcomed by the large 
engineering works on the 
Rand, which at present 
have to pay £12 per ton 
for imported pig iron, 
whereas it is calculated it 
could be produced at 
Newcastle at less than 
half that price. The 
obtaining of cheaper pig 
iron would enable the big 
engineering works and 
foundries on the Rand 
to extend their operations 
considerably, and much of 
the machinery, including 
agricultural machinery 
and implements, at present 
imported would be made 
inthecountry. Justnow, 
as, indeed, they have been doing for years past, these works 
on the Rand—and in other parts of the Union—are working 
on the large quantities of scrap which had accumulated, 
but the stocks are coming to an end, and it is therefore con- 
sidered imperative that pig iron should be produced locally 
if it is to be possible to compete with oversea works, 
which at present can undercut in price very considerably, 
owing to the prohibitive cost of pig iron when imported and 
railed up country. 

The capacity of the plant at Newcastle as at present 
erected is 150 tons of pig iron per day. It is stated that 
about 5 tons of raw materials—-ore, coal and limestone— 
would be required to turn out a ton of ore. Therefore 
750 tons of raw material would have to be dealt with per 
day, in addition to 150 tons of the finished product, which 
means that in all 328,500 tons would have to be dealt with 
annually by the railways. The traffic would, it is estimatede 
provide them w.th an additional revenue of about £58,000 
per annum. Employment would also be furnished at 
once for a considerable number of Europeans, and, further- 
the great developments which are confidently 
looked forward to when once the industry is on its feet, 
would, it is anticipated, give employment to hundreds of 
other whites and a much larger number of coloured workers. 

Negotiations are at present going on between the com- 
pany and the Govermnent, the former being wishful to 
obtain payment in advance of the bounty of 15s. per ton 
for eavh ton of pig iron produced in the country from local 
iron ore, which Parliament has agreed to pay, provided 
that 50,000 tons per year are produced. It is proposed to 
employ the money thus obtained as working capitel. If 
it succeeds in its endeavour the company would receive 
£37,500, that being the amount of the bounty for one year’s 
production, and it is stated that that sum would be suffi 
cient for the company’s requirements. If the estimate of 
the annual extra railway revenue be correct, it would 
amount to £20,000 more than the bounty for the first year. 

The Government, it is understood, is not unfavourably 
disposed towards the proposal, but at a recent meeting 
between the Minister of Mines and the chairman of the 
company, the latter was asked to obtain and put certain 
particulars before the Minister, among which, it is 
stated, was the quantity of iron ore of suitable quality 
which could be relied upon. 

Much interest is being shown in Newcastle at the pros- 
pects of obtaining the bounty, because it is realised that if 
the works were started new life would be instilled into the 
town and district. 


more, 








Improved Warp Damper for Looms. 


Many attempts have been made in the past by inventors 


to provide a satisfactory appliance for effectively damping | 


the warp threads in textile looms, but the problem is 
not an easy one to solve. The chief difficulties encountered 


have been the control of the amount of moisture and its | 


even distribution across the threads so as to keep them all 
equally flexible. Mather and Piatt, Limited, Manchester, 
have been at work on the subject for sometime, and claim 
that with the apparatus which we illustrate in Figs. 1 and 2 


both these difficulties have been effectively overcome. | 


Looms equipped with the new form of warp damper have 
been tested under practical conditions for about two years, 
and we are informed that, owing to the regular damping, 
the reduction in the number of “ broken ends ” has been 


remarkable. ‘The apparatus has the further desirable 

ualities, of simplicity and accessibility, Referring to the 
illustrations which pom the Mather and Platt damper 
applied to an ordinary loom, it will be seen that it consists 
of a tube E exteading across the width of the loom and 
carried adjustably in brackets C, This tube,is supplied 


| with water from the inverted glass bottle P connected to 


the tube E by means of flexible tubing Q, and along its 
lower surface is a strip of felt which serves to distribute the 
moisture equally along a woven porous fabric roller F. 
The damping of the warp threads is accomplished by press- 


FIG. 1—-WARP DAMPER--MATHER AND PLATT 


ing the moistened fabric F intermittently against them 
just as they leave the vibrator or back rest of the loom. 
An upward and downward movement is given to the damper 
through an arc of a circle by the mechanism shown. The 
downward pressure is brought about by means of a helical 
spring L, and the upward stroke is made by a rod J and 
strap K actuated by an excentric on the bottom shaft of 
the loom. Means for adjusting these movements are pro- 
vided on the spring and excentric, so that the requisite 


FiG. 2—SIDE VIEW OF DAMPER SHOWING 


damping can be effected. The reciprocating motion of the 
damper being controlled by the excentric is accurately 
timed to harmonise with the movements of the loom. 
When the loom is stopped with the shuttle in the box at 
the starting handle end the damper is raised from the yarn 
and remains out of contact so long os the loofo is at rest, 
thus preventing over-demping. It will be observed that 
all parts of the mechanism with the exception ef the 
excontric are above and clear of the warp threads, so that 


accumulations of fluff and size are prevented, while the use 
of a glasa bottle enables the operative to see at a glance 
whether the supply of water is adequate. 








The Motor Tanker British Aviator, 


Tux sea trials of the new motor tanker British Aviator 
took place at the beginning of August and they were chara: 
terised by singular success. This vessel, which was built 
by Palmers Shipbuilding and Iron Company, Limited, 
for the British Tanker Company, Limited, is notable 
because she is the first ship to go to sea with 3000 shaft 
horse-power engines of the Camellaird-Fullagar type. 
The British Aviator may be counted among the com- 
paratively few high-powered single-screw motor ships 
in operation, and Messrs, Palmers are to be congratulated 
on the success which has attended their efforts, The upper 
illustration on page 586 shows a view of the ship taken 
during her trials on the North-East Coast, and serve 
to indicate her general lines and appearance. She 
classed 100 Al at Lloyds, and is of the two-deck ty). 
with a poop, bridge and forecastle, The bull was bu 
on the longitudinal system of framing, and the followin. 
are the principal particulars of the hull and propelli:, 
machinery :— 


Hull. 
Overall length between perpendiculars 
Breadth extreme ae adiettmst, lee 
Depth to upper deck 
Deadweight capacity 
Displacement aa. ae 
Machinery. 

Single-screw Palmer marine oil engine 
built under Camellaird-Fullagar patent». 
Number of cylinders (opposed pistons) 6. 
Diameter of cylinders .. .. «.. .. 23im. 


44uft. 

H7it. 

33ft. Liin. 
10,000 tons. 
14,590 tons. 


Type 


36in. 
90 revs. per mun 
, 10 to 12 knots. 
The lower of the illustrations given on page 586 show 
a view of the engine taken on the test bed. In accordance: 
with the usual design of Camelleird-Fullagar marino 
engines the two adjacent cylinders are grouped into one 
casing, the top and bottom pistons of the adjoinin, 
pairs of cylinders being connected by diagonal rod-. 
The appearance of the engine is, therefore, not dissimila: 
from a three-cylinder engine, but each group contains four 
pistons. With regard to scavenging air, the well-known 
rectangular form of scavenging pump, formed by the 
crosshead guide chambers in the upper part, has been 
retained, and light delivery valves are used. The scaveng- 
ing air passes from the pumps to a tee-shaped connecting 
pipe between the cylinder heads and thenve to the scaveng- 
ing air belt, which serves the main cylinders. The scavenger 
air main serves to brace the engine framing, and a notice- 
able feature of the trial was the very [little vibration 
discernable on the top platfomm. By arranging the 
exhaust ports at the top of the cylinder and the scavenging 
air ports at the bottom, very thorough scavenging is 
obtained. The compressed air required for injecting 
the fuel into the 
eylinder is furnished 
by a four-stage air 
compressor mounted 
on the bed-plate and 
driven from the for- 
ward end of the main 
crank shaft. Three 
auxiliary pumps, for 
forced lubrication, 
piston and cylinder 
jacket cooling water 
are provided at the 
back of the engine, 
and are driven by 
link gear. A central 
control panel is pro- 
vided on the lower 
platform which eom 
prises astern anil 
ahead running con 
trols, and means for 
regulating the lift of 
the fuel valves and 
also the lift of the 
fuel pump suction 
valves when slow 
running is required 
Near the contro! 
handwheels is a lever 
regulating the 
amount of air deliver- 
ed by the air com- 
pressor. Mechanica! 
lubricators are placed 
on each of the front 
main cylinder and 
compressor columns, 
and are within easy 
reach and sight of 
the attendant on the 
bottom platform. 
The second platform 
gives access to the 
reversing and manc- 
uvring mechanism. 
During the test- 
bed trials, which 
took place earlier 
in the year, somo 
commercial oil fuel 
- consumption trials 
were run under the supervision of Professor Hawkes, 
of Armstrong mes with the following results. The 
fuel used was Anglo-Persian Diesel oil :—Full power, 
0.405 lb. per brake horse-power per hour ; three-quarter 
power, 0.404 1b. per brake horse-power per hour ; half 
power, 0.422 Ib. per brake horse-power per hour ; one- 
quarter power, 0.463 Ib. per breke horse-power per hour. 
These fuel consumption results include that necessary 
to produce the power required to drive scayenging 
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pumps, forced lubrication and piston and jacket water- 
cooling pumps. 


® The 8 mrs ps two 60 
kilowatt gr Be my ee aypesneat 


to be capable of dealing wi on gene nen anes ™ 
includes the following electrically driven sain 
Cooling water pump, bilge ump, sanitary 

oil oonaber ump, general oF pn pump, forced ae 
tion stand-by pump. The fo! ia steam- driven 
auxiliaries are also fitted :—An corapressor 
capable of delivering 450 cubic feet of free yy per hour 
at 1000 lb. pressure; one pump, which also acte 
as @ stand-by to the cooling water pumps driven by the 


main engine. The steam-driven pumps include a fire 
and bilge pump, a feed pump for the donkey boilers, 
and an auxiliary electrical plant. Maree 


engine-room auxiliaries are the refrigerator, 

and distiller, with an oil-burning installation for the 
donkey boilers. These boilers are also equipped for waste 
heat recovery by means of the hot exhaust gases. 

The sea trials were carried out on August 7th and 8th 
in the presence of a large company of guests. ro 
the first day the engines were run at various 
to full speed, nth centtnpanennannhrenipaueakeste Air 
some hours afterwards. The power developed was 2887 
shaft horse-power, and the speed 11.65 knots. On the 
second day the engines were run for some hours at the 
normal service speed, and during the whole of the trial 
the machinery ran to the complete satisfaction of all 
present. A notable feature, which was much commented 
upon, was the almost entire absence of vibration which 
was due to the smooth running of the engine. On one 
run @ speed of 11.7 knots was obtained with peer nen eed 
developing 2950 brake horse-power, corresponding to 
3720 maximum indicated horse-power, at 82.5 revolutions 
per minute. This result was obtained with an oil fuel 
consumption of 0.408 Ib. per brake horse- per hour, 
using Anglo-Persian Diesel oil of 18,900 B.Th.U. calorific 
value. 

It may be noted that these results were obtained with 
the centrifugal oil purifiers, which are installed, not in 
action. At a reduced brake horse-power of 1920, corre- 
sponding to an engine speed of 72.8 revolutions per minute, 
the speed of the vessel was 10.58 knots, and the oil con- 


sumption 0.404 lb. per brake horse-power per hour. 
n the exhaust gases were passed through the boiler 
it was found ible to raise the steam to a pressure of 


9 lb. per square inch at full power. 

The trials of this vessel were regarded to be of a highly 
satisfactory character, and they passed off without any 
hiteh. After further tests had been carried out at sea 
on August 11th and 12th by the Marine Oil Engine Trials 
Committee, the vessel sailed on her maiden voyage for 
Abadan the following day. 








Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Outlook Still Improving. 


AN ai way fay bamel tom yee to trade recovery 
is steadily developing. rovement in the 
tone of the Midland iron roan as market, noted in my 
letter last week, continues to gain strength, and both 
producers and consumers are hopeful of increased business 
before the year is out. At to-day's meeting in Birming- 
ham the new business forthcoming was not quite up to 
the standard of the previous week, but sellers were not 
in the least discouraged. It was noted with interest 
that continental producers of iron and steel are getting 
tired of the cut-throat competition on which present 
selling values rest. Though such advances as they have 
effected bc to now make little essential difference to the 
aap which divides native and foreign prices in many 
Copeetesenes of the trade, if the advances continue they 
bted! the ch of a return to the 
use of native raw materials. Some attention has been 
given this week by ironmasters to the general trade situa- 
tion, as shown by the returns of importa and exports 
for the past month, and it is observed that while the 
imports show a further increase in the iron and steel 
products landed at our ports from the Continent, exports 
of British material underwent a discouraging contraction. 


Steel. 


In the steel de ent the situation continues 
bright, though there has a slight falling off in demand 
in some quarters. In others there has been some expan- 
sion of business, which rather a more favourable 
than was looked for a month or two ago. A 
followed the recent demand for constructional 
steel ; but there is a confident feeling, especially in view 
of the large schemes already outlined by the numerous 
municipalities, many of which will call for steel and cast 








consideration, a ial meeting 
having heen called, which may possibly led to an advance: 


but the capacity is now so much beyond demand 
that the general disposition is to move cautiously with a 
view to large production. Up to the efforts to 
raise the been futile, 








Some of the Belgian steel works are sufficiently furnished 
with orders to withdraw from this market. It is worthy 
of note that the output of steel ingota and castings last 
month amounted to 678,500 tons, with 645,000 
tons in September, and 702,200 tons in October, 1923. 


Raw Iron. 


Pig iron business has fallen off somewhat this 
week, buyers having - 
ments for some time. - 
men have taken orders during aur] weeks which have 
sensibly relieved their anxieties with regard to stocks. 
Moreover, prices have again turned ard. Furnace 
owners have the justification that on the late narrow basis 
of business they have been unable to make ends meet. 
At the weekly meeting in Birmingham to-day sellers 
were sounding the market to see whether the new con- 
ditions would stand a further increase of price, but they 
received no encouragement. Derbyshire furnacemen who 
pry! named £4 3s. 6d. for No. 3 foundry iron found 

it a bar to business. There can be no denying that a 
exists, and it is reasonable to suppose 
that if sellers exercise restraint in regard to prices it will 





builders have been invited to watch the erection of two 
steel frame houses at the Walsall sewage farm. It is 
claimed that the house frames can be run up quickly, 
and the roofs put on in the course of twenty-four hours. 


£76,000 Sewerage Scheme. 


The Sedgley, South Staffordshire, District ns serve 
eoppemns te embark upon a rather undertaking 
of sewerage and sewage —_—~ ro 
rnal. The scheme is esti to cost some 
retrean and application has been made to the ipletey 
of Health for sanction to borrow that sum, The 
sappoemnnaire. nae hele Op crtenare ane M's + the 
will commend itself favourably to the 
Authorities. It is understood that 75 per cent. of the total 
cost will be found, if the works proceeds, by the Unem- 
ployment Grants Committee. 


Contracts for Midland Firms. 


Contracts for 250 tube wagons have been placed 
by the London, Midland and Scottish Railway with the 
following firms’ ;>— Met itan i and Wagon 





be all to ths good. Forge iron is in rather better req 
though the market remains contracted. Northampton. 
shire furnaces are ing about £3 12s., while Derbyshire 
makes have sold at £3 17s. 6d. Foundries have been 
eran more freely. Northamptonshire No. 3 com- 
mands £3 16s., while in some cases smelters require more. 
For Derbyshire No. 3 the general quotation is £4 2s. 6d. 
The £4 1s. 6d. figure has not entirely , however. 
Supplies are abundant and there is no such pressure of 
demand in any department as to support more than a 
very limited appreciation of raw material. The demand 
does not justify the lighting of more furnaces. It is 
pleasant to be able to record that the production of pig 
iron in October showed a slight increase in output, amount- 
ing to 586,400 tons, com with 569,200 tons in Sep- 
tember, and 595,700 tons in October, 1923. The output 
includes 192,900 tons of hematite, 185,300 tons of basic, 
157,700 tons of foundry, and 28,500 tons of forge pig 
iron. The number of furnaces in blast at the end of the 
month was 171, an increase of one since the beginning of 
the month, 7 furnaces having been blown in and 6 damped 
down or blown out. 


Bar Iron. 


The Staffordshire finished fron trade continues 
to share in the general trade improvement, but there is 
still a lot of idle plant and considerable additions to order 
books will be required if mills are to keep running. There 
is perhaps a little more disposition on the part of con- 
sumers to look ahead, there being a few signs which inspire 
the hope that the industry may look for some improve- 
ment in the near future. Marked bar houses report a 
steady inquiry with good order books. They are easily 
able to maintain the £15 standard. For medium qualities 
makers have succeeded in booking contracts for forward 
delivery, a feature which has been absent for several 
months. Manufacturers are keen to take the earliest 
opportunity of putting up prices as they complain that, 
with high wages and dear coal, present prices leave no 
profit. Crown bar quotatidns "for the present remain 
at £12 15s., with nut and bolt qualities £1 less. There is 
@ moderate demand for Dowd iron gas tube strip at 
£13 5s., a number of firms still preferring that material to 
steel. In this department the tube makers have an 
advantage over Germany, which does not produce iron 
tubes. Ironmasters who are devoting their attention 
to the re-rolling of steel report a brisk trade. Orders con- 
tinue to be fairly plentiful, and one Black Country firm 
is stated to be booked up until well after Christmas. This 
firm is using chiefly native raw material, which is an 
exception to the general rule. 


Galvanised Sheet Prices. 


The fall in galvanised sheet prices has been 
arrested. Mills having strengthened the weak places in 
their order books, have apparently arrived at an under- 
standing relative to selling prices. The relapse had taken 
the minimum very near to £17, but on "Change in Bir- 
mingham to-day—Thursday—£17 10s. was generally 
quoted for 24-gauge corrugateds. Some makers asked 
an additional half-crown, but that did not meet the ideas 
of consumers. For 30 gauge, the price has remained steady 
at £23 15s. f.o.b. Flat galvanised sheets of 22-gauge have 
been done in special circumstances at £18. 


New Engineering Club. 


A scheme of considerable interest. in Midland 
engineering circles was inaugurated on Wednesday, when 
Sir John Dewrance, K.B.E., jam gga of the Institution 
of Mechanical ¥_ opened a new Engi- 
neering and Scientific Chun es at _—— street, Wolver- 

Such a scheme has been talked of in Birming- 
ham for ag oN but it has remained for Wolver 
to take the lead. The scheme has the backing of most of 
firms in the district and also 


ngineers, 

Engineers, &c. oy ee app diy. wpe 
for all engineering societies in the various branches 
the scientific societies associated with the chemical and 
other industries. 


Midland Towns and Steel Houses. 
Several Midland towns are experimenting with 


'y cheaper than brick buildings, they 
erected much more quickly and require lees skilled 
The Housing Committee of Dudley Town Council 
the erection of twenty houses of steel 

ihe belonging oC tion in the Trindle-road, 


can 
labour. 
has recommended 
ona 


ona. 


some hundreds of similar 
Dies l'on reacted gx Reaheston ia Wea omeeh ch tes 
experiment proving satisfactory. Walsall 








pany; 100; Railway Carriage and Wagon 
Co: y. 50; Hurst, Nelson and Co., 100. The wagons, 
which will be 27ft. in length and of 20-ton capacity, are 
intended for use in Scotland for the conveyance of tubes, 
bariron, &c. 


Wednesbury Tube Works’ Fire. 


Thousands of pounds worth of damage is esti- 
mated to have bsen caused by an outbreak of fire which 
occurred on November 13th at the works of John Spencer, 
Limited, Globe Tube Works, Wednesbury. 


Fewer Workless. 


The increase of 998 in the number of persons 
unemployed in the Midlands last week has boen more than 
wiped out. The latest returns show that there has been 
a drop on the week of just over 2000 in the total number, 
half of which decrease is accounted for by Bi 
The total has fallen from 145,876 to 143,871. The figures 
in Birmingham have receded from 34,823 to 33,832, and at 
Coventry from 2964 to 2741. Decreases were also re- 
corded at Cradley Heath, Dudley, Oldbury, Smethwick, 
Stourbridge, and Brierley Hill, Tipton, Walsall, West 
Bromwich, and Wolverhampton. An increase of 244 was 
recorded at Bilston, but this is the only Black Country 
town where the figures have not declined. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
General Outlook. 


Tue markets here for iron and steel are quiet and 
steady this week, but without any new feature. The non- 
ferrous metalg are perhaps rather more active than iron, 
but there is no very prominent activity in any depart- 
ment. Buyers are now waiting to see whether the recent 
spurt in the iron trade has pose behind it more sub- 
stantial than sentiment. There is , no doubt that 
an optimistic sentiment is very effective in starting a 
market on the upward track, but it must have subsequent 
support in the improvement of trade, and this is what we 
are all waiting for in Manchester. Much of the recent 
optimism was based upon the belief that in Lancashire 
we were near to a great improvement in the cotton industry 
and that view may yet be correct, but things are not at 
op aeaeeln ‘win Siauien >: ite amare wn. fa. Senn, eteatans 
and the buying in iron and sprees IP eeerripetinn: ah aso 
improvement received a check. Nevertheless, 
markets all round are much better than they were, —! 
some fair increases in the prices have been secured. 


The markets for non-ferrous metals are rather 
firmer all round, although copper prices do not advance 
very rapidly. The feeling as regards copper is, however, 
more favourable than it was, and this is probably on 
account of the publication of American official statistics. 
These had been held back for a long time, and as a con- 
sogennen © Conroe SOE ner Se Wes Ine even ey 

avourable ; but it is now clear that as regards both 
rae and consumption, they are not at all un- 
avourable, and this sinister suspicion is removed. At the 
same time, Europe has become a better buyer of American 
copper. The rise in the value of sterling tends, of course, 
to lesseu any advance in copper prices, but it is perhaps 
worth prens that standard copper in London is now quoted 
at fully £2 per ton sbave the level. at the, beginning of 
October. Any very rapid advance in the selling prices 
would, no doubt, lead to a sharp increase in output ; but 
so long as the upward vement is slow and moderate, 
we need not fear this. PR at tie fact that refined copper is 
beginning to be of more imterest to buyers on the London 
Exchange is not altogether without significance. It may 
mean that the market is resting more on actual consump- 


and | tive ee kencite tham on speculation in standard copper. 


After so many disappointments, one does not like to feel 
at all sure as to the future, but the appearance of things 
is more favourable than it has been for some time. If 
consumers once realise that the lowest prices have been 
seen, and begin to build up stocks instead of relying upon 
hand-to-meuth buying, the copper market will be in a 
very much better position, Tin has been fluctuating much 
as usual, but it is noticeable that the limits between which 
these fluctuations ocour are gradually becoming higher. 
Thene.are smany_poople, bere. who. take.2. lavoureble. view 


of the tin market, and believe in higher p before the 
end of the year. The steady and large in the visible 
Sopeecol cnmbhatine steko aoteaped dete the last 


i theory that the 
metal is not now equal to the rate of con- 


world output of 
again been a very strong market, 


sumption. Lead has 
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and although it is a little difficult to believe in the ‘per- 
manence of sueh prices, Our difficulty is perhaps a pre- 
judice left from the time when lead at £20 per ton was 
thought extravagantly dear. Spelter has again shown 
some improvement, and is quite a firm market. 


Pig Iron. 


The market here for foundry iron is a little quieter 
than it was, and there is not so much buying ; although 
sellers here seem very satisfied with what has been done 
int foundry qualities. At the’same time, it would be more 
satisfactory if the demand for forge tron in Lancashire 
ond for the steel-making irons in the other districts were 
better. Forge iron is certainly very much neglected as 
compared with foundry. The usual price now quoted 
here for No. 3 Derbyshire foundry pig is 90s. per ton 
delivered, and it may be doubted whether anything less 
than this would be accepted ; but apparently there is now 
no probability of any further advance this year The 
xzreater number of Lancashire ironfounders have provided 
themselves with supplies, certainly up to the end of the 
year, and in some cases well into the New Year; and 
some of this iron is bought with the view to an improve 
ment in the demand for castings, which has not yet been 
uctually realised. The revival in the textile machiner 
trade of the district is fully expected, but at present it is 
niainly expectation. It would, of course, bring a good 
deal of new business to the Lancashire ironfoundries, and 
lead to a large consumption both of common iron and of 
Scotch iron. The latter is more firtnly held now, and as 
4 rule 107s, 6d. per ton delivered in Manchester is asked 
for it. Hematite iron is perhaps a little better than it 
was, but it remains very cheap compared with Scotch 
iron in Manchester. 


Finished Material. 


There is at the present moment not much more 
than a better feeling to be re as manu- 
factured iron and steel in this district. One finds keen 
competition for any orders that come into the market, 
and this, of course, tends to check any attempt to raise 
the prices, One comes across sellers who are bold enough 
to quote £9 2s. 6d. per ton for joists and angles, but there 
is no doubt that this class of steel can still be bought at 
the old price of £9. For common plates from £9 15s. to 
£10 per ton is quoted. The reports from the Continent 
are still fairly favourable, but continental steel, although 
firmer and dearer, is still very much too far below British 
Joists, for instance, are still to be had at £6 per 
ton f.o.b., which would mean £2 per ton less than the lowest 
British price when delivered in Manchester. 


prices. 


Scrap. 


There has been some improvement in the demand 
from Sheffield for heavy steel melting scrap, and although 
dealers here are rather chary about raising their prices 
when buying in Lancashire, it may be presumed that 
heavy steel melting scrap has now seen its lowest for some 
little time. In the foundry scrap market, theré ‘has been 
practically no change. It is possible that the demand 
here is a little better, but strap Gan still be bought 
at 80s. per ton delivered. About the same price is current 
for heavy wrought scrap iron delivered at @he Lancashire 
forges. 


John Moffatt McElroy. 


Much regret is felt in Manchester at the death 
of Mr. Jotm Moffatt McElroy, who served this city very 
faithfully and well as general manager of the tramways 
from the time’ they were taken over in 1901 until his 
retirement, owing to ill-health, in 1922. Tt is generally 
believed that his illness was brought about by the strenu- 
ous Work which Mr. McElroy performed during the late 
war for the Admiralty, the Board of Trade and the Ministry 
of Manitions. His experience of street passenger transport 
dated back as far as 1880, when he was employed ‘in the 
Highways Department of the Corporation. At that time 
this department had in its charge the “supervision and 
licensing of the horse-drawn tramways which were owned 
by @ private company, and when this service was thuni- 
cipalised, Mr. McElroy was appointed secretary and adviser 
to the Tramways Department, with a staff of seven persons. 
Later he was appointed general manager, and it was under 
his Management that the system was afterwards elec- 
trified. During the time that he was in charge the depart- 
ment grew from one of seven persons until it employed 
over 4000. In this period he visited the’ chief citi#s of 
Europe and America several times, in order to study street 
passenger traffie problems, and the results of his travels 
were embodied in the remarkablé ‘report on the subject 
which he presented to the C ration in 1914. Tt is 
venerally acknowledged that’ the splendid tramway ser- 
viee which Manchester possesses is largely the outcome of 
Mr. McElroy’s individual é@fforts. He was a member of 
the Tramways Joint Indtistrial Council, representing the 
Lancashire and Cheshire area, and was one of the founders 
of the Municipal Tramways Association, 


Manchester Association of Engineers. 


At a meeting of the Manchester Association. of 
Engineers, held at the Enginéers’ Clab, on the )4th inst.; 
® peper was read, entitled “* The Practical Significance of 
the Inner Structure of Metals,” by Messrax W. EF. W. 
Millington, M. Inst. C.F., Wh. Ex., and F. C. "Phompser, 
B.8e. In the course of their paper— whieh was Mlustrated 
by models—the authors described the regular atomic 
~tructures existing within the crvstals of some of the metals 
ised in engineering, end it was pointed out that it was to’a 
very large extent these atomic arrangements which 
governed the behaviour of metals under stress, and par- 
ticularly at the elastic limit. “Fhe existing theories of 
elastic failure were surmmarised, and the authors by’ a 
process of argument developed a new hypothesis of elastic 
failure. Consideration was given to the following factors 
influencing any law of elastic failure :—(1) The elastic 
limit iteelf; (2) the grain size im the material; (3) free 
surfaces ; (4) internal stress ;. and (5) stress distribution~ 
Referring to the existing theories‘ of elastic failure, thé 
atithors steted that so far as could be made out from the 


mass of published arguments and experimental data, any 
one of the theories could be proved or disproved, and the 
question remained therefore in an obviousty umnsatis- 
factory state. Almost without exception the evidence 
and arguments adduced had assumed that the’ material 
was homogeneous and isotropic, and, further, that the 
atomic arrangement within it was without éuffzence 
on the problem. Recent work of the authors had shown 
conclusively that the atomic arrangemeént within a crystal- 
line material had a profound influente upon its behaviour 
under stress, and it was therefore onty Togical that, in 
the consideration of elastic failure, this subject should 
be taken into account. It was from this point of view that 
the matter was dealt with by the authors, who paid par- 
ticular attention to the experiments of Cook and Robertson 
on thick steel cylinders under stresses in three dimensions. 


BArRRoOW-IN-FURNESS, 
Hematites. 

The position in the hematite pig iron trade of 
North Lancashire and Cumberland is improving, and the 
promises of better trade already.reported are. being 
fulfilled. There is no big rush of business, but more trade 
is coming to hand, and there is a better show of confidence. 
Inquiries are now being made for forward deliveries of 
metal. The production of iron bas been far from the 
normal for some time, and stocks have been on the 
increase ; but this tendency has now been checked. Iron 
is being withdrawn from stock, and there is reasen te 
hope that by the end of the year there will be a clearance 
and additional furnaces put into operation. A furnace 
was put into blast at the Ulverston Ironworks last week- 
end, So far as Barrow is concerned, steel makers are again 
in the market for local supplies, and overseas trade is a 
trifle better. Prices are firmer. 


Iron Ore. 


The demand for iron ore is largely a local one, 
and with furnaces going on to a fuller output in place of 
easy blast, it has been necessary to increase the ore output. 
The Peckermet Mines, in Cumberland, owned by the 
United Steel Company, Limited, are again in operation, 
after being idle for quite a lengthy period, and at the 
Roanhead and Anticross mines, near Barrow, the men are 
now on full time. The Hodbarrow Mines, where the highest 
grade metals are raised, are now busier. The importations 
of foreign ore are quiet. 


Steel. 


The prospects in the steel trade are rather better, 
but there is not much life in the demand. The, Barrow 
Steel Company is in receipt of an order for steel rails from 
the New Zealand Government, and the Siemens plant and 
the rail mill and other departments will resume opera- 
tions on Monday next. The demand for hoops is steady, 
and good orders are held at Barrow. At Workington 
rail orders are only lightly held, and the plant cannot be 
kept going full time. The foundry trade is fairly. well 
employed. 


Shipbuilding and Engineering. 


In the shipbuilding and engineering trades most 
of the departments at Barrow are well employed. 
is being made with the building of a big Orient liner, and 
also of a cruiser and a steamer for the Furness-Withy Line. 


Fuel. 


The demand for steam coal is fuller. and more 
coke is now being used than for some time past. 


Shipping. 
The shipping trade is qeiletly @niployed. . ‘Ship- 
ments of pig iron are mostly coastwise, with an odd cargo 


for the Continent. Steel billets are being imported from 
Belgium. $ 





SHEFFIELD. 


(From our own Correspondent.) 


Improvement in Commercial Steel. 


Tue demand for crude steel, of which Sheffield 
and district turns out enormous) quatitities ‘for various 
commercial purposes, has not been satisfactory for a long 
time, nor is it 80 at present, but there are signs of improve- 
ment. As a result of the recent reduction in biflet prices; 
buying hes been stimulated to some extent. Consumers 
are apparently coming to the conclusion that they will 
gain nothing by withholding their contracts any longer, 
and that, on the contrary, any such ‘action ‘may ¢xpdse 
them to the risk of paying higher rates. Producers are, 
in fact, seriously considering the advisability of raising 
their charges, which suggests that they are looking forward 
to an increased’ flow of orders. At the Témpleborough 
Works of Messrs. Steel, Péech and Tozer, an extra - 
hearth furnace has been put into operation, making t 
at'‘work out of a total of fourteen. With two or three 

going repairs, the percentage in commission ‘is well 
above the recent average. ‘There isa stiffening of the 
pig iron market, and small ativances are asked for forward 
commitments. The view that trade is improving is sup- 
ported by the figures of the country’s production in October. 
As compared with ber, there Wil °an Wdvaries of 
33,000 tons of steel and 27,000 tons of pig iron. 


Railway Steel. 


Of the heavy departihents’ turning ‘out ‘manu- 
faetared steel products, one of the busiest is still that 
devoted to railway supplies. Large orders from the home 
railway c ies are on ‘hand, ‘some’ Of t having 
been placed only a few weeks ago, and thes@-havé now been 
su by contracts given out “by Tadian and 
South’ American ¢orpatiies.- ‘The’ supplies ‘ required 





inéhide loconiotives, wagon, &ttes, tires and’ sprittes. Ab 


some of the spring shops, in particular, trade is very good, 
The capacity of the works is so great, however, and oni 

put so rapid, that continuous work cannot be provid 
Without a regular succession of orders, and these are 
difficult to obtain in the face of Belgian and Freneh co). 
petition. In sorae of the lighter and finished steel brane}... 
trade is very active, and several firms are working uy | > 
their full ¢apacity. 


A Large Works Deal. 


The works of the Sheftield-Simplex Compa), . 
at Tinsley, have been purchased from Earl Fitzwillia), 
by Mr. P. R. Kuehnrich, of Sheffield. ‘The works we, 
built in 1906, and have been several times extended. Th 
were devoted to the manufacture of motor vehicles, an: 
during the war they were also engaged on munitior 
including airship parts, and as many as 6000 men we 
employed. For the past two years they have been pra 
tically closed, some parts of the. Simplex undertaki: 
having been transferred to a site near Londen. The wor! 
cover 10 acres, and include one of the biggest engineeri: 
shops—extending over 2 acres—-of its kind in the world 
It is estimated that nearly a million pounds has been spe: 
on the works, and they contam some of the finest machine 
and plant inthe country. Mr. Kuehnrich, the purchase: 
although an Austrian by birth, has been a naturalise: 
British subject for many years. He has lived in Sheftiel:( 
for some thirty years, and is well known in the steel trac 
At first in employment as a traveller, he later starte:! 
business on his own account, and riow is commected wit! 
the vontrol of nine firms. He mtends to use his new 
establishment—which will be known as the Fitzwilliam 
Works—for the business ef Darwin and Milner, of whic! 
he is the direeting head. Part of the works will be usec 
for the production of safety razor blades of the firm’. 
cobalt. steel, and it is intended to install a plant capable o1 
produeing half a million of theese articles per day. Cobal: 
steel safety razor frames are also to be made, as well a: 
various specialities of cobalt steel, including motor engin: 
valves. 


Colliery Development. 


Activity im the opening up of the coaltiek! 
continues, both in South Yorkshire and North Nottiny 
hamshire. The latest report of progress comes from Fir 
beck Main, the new joint enterprise of the Staveley and 
Sheepbridge companies, where a depth of 560 yards he- 
now been reached in one shaft, and there is an expectation 
that’ coal. will be found early in the New Year. Gov! 
progress has also been made with the erection of the per 
manent service equipment. The South Yorkshire Joint 
Lines Committee of the London, and North-Eastern 
Railway Company has decided to lay a new track to serv: 
this colliery. The line will start at Tickhill, near Rother- 
ham, and will have a length of 6 miles. In its course it 
will cross ten roads and the river Torne, and will require 
the provision of several large bridges, in addition to a 
viaduct over the Tickhill to Maltby main road, consisting 
of four spans of 50ft. and ane sof 25ft....Dhe construction 
of the track, which wilf b> dowbté; will involve the cutting 
and excavation of about 500,000 cubic yards of hard 
limestone rock.,. Messra. Mitchell Brothers, Sons and Co., 
of London and Glasgow. are the contractors, and they 
expect to give employment to, over 500 men for one to 
two years. The new line will run within a couple of miles 
of the Harworth colliery, and ean be Enked up to’it if re- 
quired. The owners of that pit have mining rights under 
some 10,000 acres in the Blyth district, where another 
colliery will be sunk. Tt is also expected that in the near 
future a start will be made with sinking operations at 
Awkley, in the Doncaster neighbourhood. 





Doncaster and Its Tramcars. 


While Chesterfield is seriously considering the 
question of scrapping its present tramways and adopting 
a@ new system of public transport, the same problem has 
also been under discussion at Doncaster. The Electricity 
and Tramways Committee has had before it the com 
parative merits of tramears and trackless vehicles, but 
has not yet come to a decision. At the last Council meet- 
ing an assurance was given that nothing would be done 
in the direction of superseding the present system without 
consulting the whole body. In the meantime, the Cor 
poration is going forward with its omnibus scheme, which 

mts the trams and provides travelling facilities 
for people living outside the borough. It has been decided 
to purchase two new double-deck omnibuses, 


Cutlery and Plate. 


There is still a great deal of activity if these 
trades, owing to the special orders for the Christmas 
season. Bookings are now falling off somewhat, but. the 
firms engaged on the cheap lines will be busy until very 
nearly the end of the year. The demand for stathless 
steel cutlery keeps up remarkably well. A great propor- 
tion of this trade is in the cheaper grades, but the firms who 
turn out high-quality goods are quite fairly well off for 
work. The cutlery trade on the whiole has shown some 
im mt during this year, and the’ outlook is con- 
dithered pecitibaii The old-established houses, however, 
are not employed up to nearly their normal rate. In 
best liollow ware, spoons, forks and table knives, a fair 
amotint of tradé is being provided by orders for hotel and 
* equipment: “Phe general trade in best-quality silver 
and electroplated hollow ware is still slack. 


Quality in Electro-plate. 


A. discussion is proceeding in Sheffield, electru 
plate circles on the subject of the marking of goods with 
mdications of quality. It is complained that. the use of the 
lettets “ A,” “ B,”” and “C*’ no longer gives a reliable 
indication ‘of the amount of silver’ deprokad upon articles 
or of the be and quality of the “ nickel silver "’ which 
constitutes the hase metal of electro-plate. There is 
nothing ‘to prevent.an unscrupulous maker from. using 
the ““A 1’ quality’ mark for the, most inferior articles, 
In some cases, it is stated, nickel silver is made with a 
nickel ‘content ‘as low’ as 2 per cent., and is Tittle better 
than’ brass, while a speaker af a meeting of the Silver 
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l'rades’ Technical Society stated that there were cases of 
dealers selling twelve tablespoons as “double plated 
spoons,” when they contained only 28, grains deposit. 
I'he subject bristles with difficulties, and it remains to be 
een What line of action will bé@ take. 


New Bridge at Selby. 


A scheme is on hand at Selby for building a new 
bridge to carry the Bawtry main road over the Aire and 
Calder Canal, about_half a ynile south of the town. There 
is at present an old stoné bridge; but it is narrow, and 
there are sharp turns in the road on either side of it. . The 
proposed new bridge, which willbe of steel girder con- 
struction, will straighten the road, will be 40ft. wide, and 
will be capable of carrying weights of 30 tons. It is hoped 
to make a start with the work early in the New Year. 
The approximate cost is £16,000, of which half will be 
borne by the Ministry of Transport, £2500 each by the 
\ire and Calder Navigation and the Selby Urban District 
Council, and the balance by the West Riding County 
Council. Eventually, the old bridge will be demolished. 








NORTH OF ENGLAND, 
(From our own Correspondent.) 
Cleveland Iron Trade. 


Artes a bull on the Cleveland pig iron market for 
a few days, the position has improved once more, anda 
fresh spate of business has come The weak spot 
hitherto has been the limited demand from the Continent 
and the inability of Cleveland makers to compete with 
the depressed figures at which foreign producers were 
content, to do business. The latter have been selling at 
aloss in order to dispose of their surplus make, and have 
consequently cut out Cleveland makers in many markets. 
But events have been too strong for them. There has 
been a sharp rise in continental prices during the past 
few days, and, as a result, Cleveland has been able to secure 
a few useful export orders to supplement a steady home 
trade. As a matter of fact, although actual business 
has not yet matured, there are inquiries tirculating for 
ordinary Cleveland foundry iron for shipment to the 
United States, and it is stated that there is every prob- 
ability of sales being arranged. In view of these facts, 
the price of No. 3 G.M.B. Cleveland pig iron is very firm 
at 828. perton. It has to be remembered that the output 
is still very limited, and whilst makers are naturally 
anxious to light up more furnaces and so reduce their 
overhead charges, this step is not to be lightly tndertaken. 
The permanence of the demand needs to be assured before 
extra furnaces are started, and consequently # temporary 
shortage is by no means a remote possibility: Im any 
case there is not much prompt iron about, and sales are 
being made up to the end of June next on the basis of 
82s. per ton for No. 3. No. | foundry iron,is 87s..; No. 4 
foundry, 81s. ; and No. 4 forge, 80s. 


Hematite Pig Iron. 


There is a good demand for East Coast hematite 
pig tron, and an early expansion of the output is expected 
if present conditions continue. An interesting feature 
this week is the:fact that a good parcel of hematite has 
been sold for Transatlantic shipment. The price of mixed 
numbers is steady at 88s. 6d. per ton, and some sellers 
ask up to 89s., with No. 1 at a premium of 6d. per ton. 


Ironmaking Materials. 


The foreign ore trade shows signs of returning 
animation, and quotations are based on 22s: 6d. per ton 
fot best Rubio ore c.i.f. Tees. The export demand for 
coke has fallen away again, and prices are weaker, but 
sellers still ask 25s. per ton for good,medium furnace 
kinds delivered at the works 


Manufactured Iron and Steel. 


The improvement inthe manufactured iron 
and steel trade in the North of England is well maintained. 
There has been a marked relaxation.in the severity of 
foreign competition, a number of continentel. producers 
having withdrawn from the market. Moreover, there 
have been a few orders definitely placed, with Northern 
shipbuilders, which at once react upon the demand for 
steel, and there is also a better inquiry for railway and 
constructional material. Galvanised corrngated sheets 
have stiffened to about £17 108. "per ton, and all other 
prices are firm and have the appearance of remaining so. 


The Coal Trade. 


The Northern coal trade is quieter, as merchants, 
having covered their most pressing needs for prompt 
position, are not prepared to pay enhanced prices ahead, 
and consequently are marking time for December supplies. 
Values, however, are firmer for prompt» delivery, and 
the tone of the market generally is perhaps a litthe more 
buoyant. Most of the collieries are not prepared to sell 
at present quotations, and they deck that unless cus- 
tomers from abroad are prepared to pay more than the 
present figures, they will be compelled to close down 
until the turn of the year. Many thousands of miners are 
still idle in Northumberland and Durham. The d@mands 
from abroad are really small in volume if mére"fititfierous, 
and those who have recently been on thé «Continent 
searching for business have returned with anything but 
favourable reports. Production on the Continent. is much 
larger than it was, and the mines are able to offer greater 
proportions than formerly. In addition the industrial 
demand is quiet. There are signs, however, that the 
home market is improving, and with some industries 
showing revival, the outlook for the coal trade may be 
regarded as more favourable. Best qualities of steam 
coals remain fully steady at 18s. 3d. to 18s. 6d., and these 
figures are offered for forward deliveries, but sellers ask 
mauch higher prices. The demand for steam small coals is 
moderate, and with output on a bigger scale, prices 





continue to come forward, the most important this week 
being that of the Genoa Municipal Gasworks for 30,000 
tons of best qualities, for which logal merchants recently 
tendered through Italian merehants at 2%, per top «,i4. 
Shipnients are spread over January to May.next year. 
The Durham coking coal trade is dull and stocks ample, 
and prices remain weak at 17s. to 18s., but at the same 
time there is very little forward business, sellers not 
wishing to commit themselves in face of reports that many 
blast-furnaces are expected to .be restarted during the 
next few weeks. The bunker coal trade is quietly steady. 
with best brands at 18s. to 19s., and ordinary ‘17s. 6d. to 
18s, The coke position is quiet, but the best gas qualities 
are in better demand. Prives are unchangedy)jas stocks 
of gas coke are extensive. Foundry coke remains.a slow 
trade. 








SCOTLAND. 
(From our own Correspondent.) 
The Course of Trade. 


GeENERAIAY speaking, the industrial sifuation in 
Scotland is extremely disappointing. and gives rise to a 
considerable amount of anxiety. This, the formally busy 
season, is wearihg on without any appreciable alteration 
in conditions, and the outlook is as problematical as ever. 
In some, if not all, trades, many producers have. been 
forced to cut production, owing to increasing stocks, and 
to the impossibility of selling at a figure showing a profit 
on the high oncost charges. As the last-named chargex 
are becoming relatively higher as production decreases. 
the question of temporarily closing down must be a 
serious consideration to many concerns where a seusblance 
of activity has been preserved in the hope of.a turn for the 
better. Foreign competition is still rife, but it is said that 
quotations from abroad have a firmer tendency, and local 
makers may take some encouragement from this fact. 
although there is still a considerable difference in foreign 
and local prices. There has been some talk of increasing 
employment in the Clyde shipyards, and if it should prove 
true, there is little doubt that West of Scotland’ steel and 
ironworks will benefit to some extent. On the. whole, 
however, few opinions fayour the possibility of any appre- 
ciable increase in business until the turn of the year at the 
earliest. 


Pig Iron. 


The tone of the, pig trop market las become a 
shade firmer, in view of more inquiry on home account. 
Lacking a corresponding increase in actual business, how- 
ever, prices are still nominally unchanged at £4158. per 
ton for hematite and No. I foundry, and £4 10s."per ton 
for No. 3 foundry. There is né‘#ign so far of an increased 
turnover in export direetions, and prices for that class 
of business are purely a matter of arrangement, and are 
subject to considerable fluctuation. 


Steel and Iron. 


The one strong feature of the steel trade is the 
demand for light sheets, especially for export. Both black 
and galvanised descriptions are well bought, and the price 
of the latter is firm at £18 5s. ‘per ton for 24 b.g., f.0.b. 
Glasgow. Heavy steels could be much busier, however. 
While there is a more hopeful feeling ine@espect to plates 
and sections, the probability of securing orders. against the 
foreign wnports is a thin one, 80 long.as the discrepancy in 
prices isso pronounced. At present imported ship plates, 
for instance, are from 30s. to 40s. per ton cheaper than the 
home product. Therefore, unless home materials are 
specified, makers can hardly hope to benefit from'inereased 
activities at the shipyards. 


Bar Iron Dull. 


A run round the bar iron works is not a very 
inspiring experience at present. Only with the greatest 
difficulty can makers keep a section 6f the plants in 
operation, and this applies equally in the steel .re-rolling 
department of the industry. Occasional ordets come to 
hand for the lighter varieties of bars, angles, &c., but 
the general demand is most unsteady. Little, if any, 
advantage has accrued from the 10s. per ton reduction in 
prices of bar iron. .Re-rolled steel also is irregular, and the 
price fluctuates round about £9 per ton, home or export. 


Depression in Coal Trade. 


It is said that probably never in the history of 
the coal industry has there been a period of greater depres- 
sion than is at. present being experienced, more especially, 
perhaps, in the export department. All descriptions and 
qualities of fuel, almost without exception, are greatly in 
need of orders, especially in view of the fact that many 
existing contracts expire at the erid of the present year. 
Owing to cheap continental fuel, home collieries are forced 
to concede practically sacrificial prices for comparatively 
small immediate orders, or refuse-to entertain the business 
at all. Firmer prices are named for forward transactions, 
but buyers cannot be persuaded to.purchase over a period 
under present conditions. Outputs have been reduced 
almost everywhere, and further curtailment is imminent. 
Round Coals and washed matéfials in ‘all districts are 
similarly affected. Shipments for the past week amounted 
to 264,251 tons, against 255,515 tons in the preceding week 
and 309,934 tons in the same week last year. In the 
home marketesupplies are easily secured, aud. m many 
cases prices can be arranged. 








WALES AND ADJOLNING COUNTIES: 
(From our own Correspondent.) 
Coal Trade Outlook. 


TAKEN on the whole, the position in the steam 
‘coal trade has been 4@ shade better during the past week 





remain weak. Acfew contracts for Dethani gas cons 


owners has been rather more plentiful, and, as a result, 
work at most of the collieries has been of a slightly more 
regular character. The conditions, however, still leave 
much to .be desired, ip the way of an improvement in 
prices, (In this respect'there has been no alteration, so 
far as the superior grades of coal are concerned, though 
the inferior qualities have been somewhat erratic. Natur- 
ally coalowners are doing their utmost to resist any further 
reduction, because this would have an adverse influence 
upon business over next year. Up to now there has not 
been a big volume of operations in coals over 1925, though 
the British Admiralty has purchased supplies, and it i 
reported that one or two colliery undertakings have sold 
a fair quantity of coals, notably superior second Admiralty 
large coals at 25s. 9d., and ordinary Admiralty large st 
25s., which prices are a reduction of about Is. upon the 
current year’s contracts. There is other business which 
has yet to be placed, but many exporting firms are still 
holding back in view of their doubts regarding the pros- 
pects of next year, and the fact that they are making 
losses in many instances on their current contracts. 


LaTER. 
Although nothing official has been disclosed, it 
is understood that the basis of the purchases by the 
British Admiralty of South Wales steam coals for delivery 
over next year is 27s. for best Admiralty large and 26s. 
for superior second Admiralty large. 


German Competition. 


A brief reference was made to the menace of 
German competition last week, more especially a# it 
voneeras Portugal; but, of course, this ix mots the only 
direction in which foreign competition has to be, faced. 
The seriousness of it was exemplified more particularly 
in the case of Portugal. Published correspondence 
between local firms and their Lisbon houses showed that 
Hugo Stinnes and Co. had been endeavouring to bring 
influence to bear upon the Portuguese Government to 
secure the introduction into that country of German coals 
as a form of reparation. No doubt such a proposal would 
have an appealing force in view of the fact that it would 
enable manufacturers and consumers to obtain supplies 
of coal cheaper than they can be secured from this country, 
but it appears from latest information to hand, that this 
scheme has not taken shape. The matter was*taken up 
with the British Government and through the agency of 
the Chamber of Commerce. While, however, the Genman,’ 
project may have been checked, there is still the serious 
prospect that they may gain a strong footing in Portugal 
purely by competitive means, as they have undoubtedly «a 
considerable quantity of cheap coal which they ean dispose 
of, and it is doubtful whether South, Wales, exporters 
can get down to the level of the prices at which the Germans 
can supply, unless the coalowners in this district can 
produce at a much lower cost than is the case at present. 
Spain is another market where the competition is very 
severe, and the latest information to hand is that the 
Spanish mineowners are making strong efforts ‘to secure 
the prohibition of coal imports from South Wales, so that 
by the elimination of competition they may improve the 
demand for native coals and obtain better prices. 


Fusion of Copper Manufacturers. 


Reference was made some time ago to the pro- 
spective amalgamation of firms in the Swansea district 
producing copper, spelter, &c. Fuller particulars are 
now disclosed by the registration of British Copper Manu- 
facturers, Limited, with an authorised capital of £1,500,000 
divided into 1,000,000 ordinary shares and 500,000 6 per 
cent. cumulative preference shares of £1 each, of which 
800,000 ordinary shares and 400,000 preference shares 
are being issued on) fetiiation. “Thi cotipany has been 
formed to acquire the undertakings of Vivian and Sons, 
Limited, and Williams, Foster and Co., Limited, and 
Pascoe, Grenfell and Sons, Limited, these being the leading 
copper manufacturing undertakings in the country,,..All 
three companies own extensive works in the Swansea 
district, and as the main works adjoin each other, operat - 
ing economies can doubtlessly be effected by the amalga- 
mation scheme, The chairman of the new company is 
Sir R. Sothern Holland, Bart. 


Colliery Items. 


The report is current that operations may be 
resumed in certain districts of the Cambrian Combine 
collieriés which have been idle since August 21}t. There 
is no official statement forthcoming regarding this*rumour, 
and it is questionable whether work will be restarted this 
year. In the case of the Rhondda Main Collieties, Ogmore 
Vale, the notices seryed upon nearly 1000 men haveexpired, 
and there are fears that the colliery may be permanently 
stopped. 


Current Business. 


There has been no appreciable improvement in 
the inquiry for current supplies of steam coals and values 
have undergone no alteration of note. Compétitiof is very 
keen for the comparatively few orders that come on the 
market. If anything, the superior grades of small coals 
have improved slightly, but inferior qualities are plentiful. 
Anthracite coals are very fullyystemmed for the remainder 
of this month and next, and prices keep firm. 








EDUCATIONAL INTELLIGENCE. 


Untversiry or LoNpos, Universrry Cotieén.—Pilteen 
entrance scholarships and exhibitions are available tor award 
te students entering University Col London, in, October, 
1925. One of them is tenable in the Faculty of Science, and one 
in the Faculty of Engineering. Most of the scholarships and 
exhibitions are of the value of £40 a year for three years, but 
the value of any scholarship or exhibition may be increased by 
the grant of a supplementary bursary if the circumstances of 
the scholar or exhibitioner make such @ grant necessary. 











for the reason that the tonnage at the disposal of coal- 
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Current Prices for Metals and Fuels. 


FUELS. 
SCOTLAND. 
17/6 to 24/- ‘ LaNaRKsaIne— Export. 
23/- gruegly (f.0.b. Glaagow)—Steam .. .. 5. 16/9 
Ad Ra Oe) areas 18/6 
> be Gplim  .. .. eee | WOf-$0 B1/e 
- o Weebhas os 0) 00 08 20/- 
” Doubles .. a. ee 19/- 


Binglee .. «1 se + 13/3 
£9 to £9 5 AyasEIRe— 
_ (Lo.b. Ports}—Steam .. .. .. .. = 16/9 
_ * eS ce ne ate Cie 19/- 
* Sobkess—s.a 3 20/- 


eeouwecuws © 
eeocosococoococsoso 


- Firesaime— 
ot.. (Lo.b. Methil or Burnt- 


(2) Scortaw>— cmt Oto 910 CA AD LOS. apen ane 
Hematite... .. .. .. ~~ ene TT Oto 11 10 oar Lhe hk 26/- 

No. 1 Foundry ae...09 a ie Ga as ce” te ne ee te eee 
No.3 Foundry .. .. Sah oa Por x be wk cee ke, * whm® gost, ryt og 


N.E. Coast— Otqle 9 
Hematite Mixed Nos .. adele (tie.b, Laith)—Best Steam... sss 16/6 


@told 0 Secondary Steam =... .. ee ee ee -~ 


No. 1 es ee Jgrrgt Doubles or ee | Oe ch. be ee” of 19/- 
Silicious Iron .. 13/9 
No. 3 G.MLB. .. 
No. 4 Foundry 
No. 4 Forge 
White rae y toa ee émeci oe ) inaheh 2 san yc 
Ore. Soft Wire Rods .. .. ion 
(8) Stafie.— ———— tndits ix inte-ebtiebas «easneatae 
All-mine (Cold Blast) .. SSeasas .. we wl ebeweerve wees. ool Deg ide 
North Staffs. Forge... Jens Billets and Sheet-bers .. PoP ee ee 
” » Foundry .. ots See eeee) .. .. B oe lquegy ad oLged. i) jo tgapges 8Bps 
Galv. Sheets, f.0.b. L"pool 17 v 
(8) Northampton— a da ak MG: ere 
Foundry No.3 .. .. . SS: ins atts dns ote. se ae pte OT of Dt Mn 2h apld Sf 7 
et ee tl hee ee ae /3 to 18/- 
* a “Man ape pee a a SS = isi ee Cer aay eer 23/6 to 25;- 
(3) Derbyshire— ee weak, Hines eee ae iniabh: edutinntienet 23/- 
No.3 Foundry .. .. pas sen. yap a Inland. 
. 4. S28 te B5/- 


FORD. ..0%in cancem ine ee ee z s Crivbtietnenths ahd diitiimimantnicaentuniliiai 
-. «+ 26/to 28/- 


Ot ern NON-FERROUS METALS. oO eee 
Ne. 8 Fowedy,+.. =. ara init Le ve BAF te 26/- 

°. ie ar at; eine - eam . 22/6 to 25/- 

: Tin-plates, 1C., 20 by 14 .. .. .. «. 28/6to 23/7) 

Sr Hin t9 aod: Block Tin(essh) .- .. -. +. «. -. 715 + Mh to 16/- 
(4) N.W. Coass— » | (three months) .. .. .. .. 26015 <« Seen tne 
N. Lance. end Cum.— Copper (cash) oe bale hiipie edo me pee et 2 . 21 to 23/ 
; “ » (three months) 4. 2... .. 2 el 
Bamathe ant Fea ., 4 Spanish Lead(eesh) .. -) 2 5. es 897 op-es 81 


be (three months) pytt.g aly 37 10 ee a ak oc” Ee” 6a” Be Cee ae 
Spelter (cash) ww ew 35 11 Blast-furnace Coke (Inland)*  .. — 


= (three months) » pe geod: ig Ba 35 5 ” » (Export) ... tob, 25/-to 25/6 


MancuEsTeR— Canpire— (9) SOUTH WALES. 
Copper, Best Selected Ingots Steam Coals: 
» Electrolytic .. Best Smokeless Large ...«. .. .- -» 81 0274 
» * Strong Sheets... .. Second ,, i ue diiowe «ean ool BGO SRR 
» Tubes (Basis price) Best Dry Large... 5. 5. oe we es 2TH 0 27/8 
Brass Tubes (Basis price) Ordinary Dry Large .. .. .. .. .. 24/ to 26/- 
‘ Condemser .. .. Best Black Vein Large ad soe) Sgle ody OG cn Basd 
Lead, English Western Valley . -. -. .. -. +. S8/6'to 24/- 
» Foreign zy 23/—to 24/- 
dt 1 .vohgie : 4 vel ec” ed) wen RB1@ te 23; 
cdlv a dv dions.d sed @feto ie 
(AB prices now nominal.) J EPO eT sew ate 
Tungsten Metal Powder .. .. Se OS ae ae 
Ferro Tungsten... .. «.. «+ «- : ae, im 0% 90. 0c) Smhe 6O Sa/e 
i ee we te ee 18 to 20/- 
Ferro Chrome, 4 p.c. to 6 p.c. carbon > or] tev neh hune tate £0e 
Gpc.to8p.c. ,, be. eat 05.06 te Snare 
” Sp.c.tolOp.c. ,, oo, oa, ee har (eee Bs/6 
- Specially Refined .. sy benisnt als.an shh ee ee 
» Max. 2p.c.carbon .. . Us 06 os 66.00. o@ een en ame 
” ” 1 pe. ” o« . 
» « ©.75p.c, carbon 
» » -Carbonfree ... cd eaitite owe wey OS to. 20}, 
MetallicChromium .. .. .. .. te be ee ae hw ee Of 40. 46 
Ferro Manganese (perton) .. .. WO ee ee ke ie 38/8 to BB 
os ae) ae | ee) GO} t0 6O/~ 
» Silicon, 45 p.c.to 50p.c. .. £12 0 Qscale5/-per oe LES OF Poiaiely S14 Devils Gite Ue 
unt ee Sa EB gO” 
» Mpe ++ +e «+ £17.17 none 6/-per Sen hank F Rial Sc e104), bea ee 
unit vers Ubiaree thes tna LR, i 
(5) Scortasp— Ss Seon erin od GR geht send ow itetees anes ak eee 
Boiler Plates... ..  ~. whe » Molybdenum .. .. .. .. 7/9perib. 
Ship Plates, fin. and up 9 alge «+ «+ I/2 perl. ee ols sor talboat ...« ree GSR Bye 
Sections .. .. «. -- 9 th cash | pe OT eT oy, yy Suen aye 
Steel Sheete, ?/,,in.to gin. 12 vetisles wee eS be of -yinurot helt geeueip gigas 
Sheets (Gal. Cor. 24 B.G.) of 38 18 ~- $130 , 4 Pate -17/- to ¥9/- 


ENGLAND. 


28/6 
45/- to 58/4 
30 /- 


law wes s 





- 
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(1) Delivered. (2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. . (5) Glasgow, Lanarkshire, and Ayrshire. 

(6) Home Prices — All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. (7) Export.Prices —f.o.b. Glasgow. (8) Except where otherwise indicated, 

coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o b. for export. (9) Per ton f.o.b. * For blast furnaces only, 16/9, with fluctuations 
according to analysis ; open market, round about 22/6 to 25/- at ovens. T Latest quotations available, (a) Delivered Sheffield or Glasgow. (b) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Tariffs and Trade. 


Tue policy of putting up import duties as a 
means of ining for reci advantages with other 
countries is being carried to r lengths than ever 
before. This phase of Smite testa is not without 
causing serious friction, and during the past. week a feeling 
of irritation has been provoked in this country by Belgium 
unexpectedly raising her import duties at a time when the 
new modus vivendi was to come into operation. In view 
of the application of the new Belgian Tariff Bill, the two 
countries came to an understanding whereby specially 
favoured treatment should be accorded in respect of 
certain classes of goods, which would otherwise have been 
almost wholly excluded, and it is now ascertained that the 
Belgian duties are being still further increased, to the 
extent of suppressing completely the advantages of the 
modus vivendi. The Belgians affirm that the increased 
duties are im as a protection against German com- 
petition and that the French negotiators must have known 
that it was the intention of the Belgian Government to 
increase the duties. As, however, some of the new duties 
apply more to French than to German products, the 
explanation does not satisfy commercial people here. The 
Government announces its intention to take such measures 
as may be necessary for the protection of French interests, 
and unless some satisfactory compromise is effected by 
the Belgians it is feared that a policy of retaliation will be 
adopted, which will mean a practical suspension of business 
between the two countries. 
Oil Deposits. 

The numerous borings for oil carried out in 
different parts of the country had, until recently, given 
such poor results that there appeared to be very little hope 
of finding deposits of sufficient importance to justify their 
being worked on an industrial scale. Nevertheless, the 
borings have revealed natural gas and water impregnated 
with oil, and the Comité Scientifique du Pétrole, which 
includes some of the most eminent geologists, has been 
guiding researches, ieularly in the Hérault, Auvergne 
and Seine Inférieure. At Gabian, in the Hérault, between 
Réziers and Paulhan, exudations of oi] have been observed 
for centuries, but surface borings carried out during the 
past ten years gave no encouraging results until two 
months ago, when a bore, carried to a depth of 97 m., 
brought to the surface from 5 to 10 gallons of oil an hour. 
The Comité Scientifique du Pétrole then directed research 
on behalf of the State and entrusted the work of boring 
to the Sociéié de Pechelbronn, which carried a bore to a 
much greater depth in the same district and last week 
tapped a deposit that has since been flowing at the rate of 
a ton an hour. If this rate of flow be maintained it will 
allow of the industrial working of the only deposit yet 
found in France besides the one at Pechelbronn in Alsace. 
The success of the Gabian boring operations has stimulated 
interest in researches elsewhere. A vast amount of money 
has already been spent in fruitless borings, although in the 
case of Vaux-en-Bugey it has found adequate return in 
natural gas, and fresh borings are to be carried out in 
Auvergne and other districts. 


Carbonisation. 


Amongst the various sources of fuel supply to 
which attention is being given at the present moment 
the most practical and immediate results are being obtained 
with chareoal in suction gas plants, and the Commission 
de la Carbonisation has decided to organise, in the spring, 
trials of portable apparatus for making charcoal. At 
present the country only produces 150,000.tons of charcoal 
a year. It is estimated that it is possible to bring the 
production up to a million tons without destruction of 
forests, and it is hoped to facilitate manufacture by the 
aid of portable carbonising plants. If the price of the fuel 
is not to increase unduly there must be an abundant supply. 
At the same time, the Commission de la Carbonisation is 
carrying out a particularly exhaustive series of tests with 
different types of suction gas plants employing charcoal as 
a fuel. 


Seamen’s Hours. 


The efforts of seamen to ensure an application 
of the eight hours’ working day are a perpetual source of 
trouble between the men and shipowners, France is the 
only country in which an eight hours’ working day can be 
legally enforced in the merchant marine. As a matter of 
fact, it is not enforced beeause it is impossible of applica- 
tion so long as other countries refuse to adopt similar legis- 
lation, and the French Government and the Seamen's 
Union has been making persistent efforts to bring the 
British Government and seamen round to its point of view. 
The present Socialist Government now finds itself in a 
dilemma, for Great Britain has absolutely refused to 
support any international agreement on this matter, and 
while the French Government is committed to an eight 
hours’ day for seamen it is unable to move unless the 
legislation is international. The problem will therefore 
always present an element of discord. 


The Russian Fleet. 


The recognition of the Soviet Government has 
had the unexpected result of enabling it to claim from 
France the return of the Russian fleet which sought refuge 
in the port of Bizerta after the defeat of General Wrangel. 
The fleet consists of two battleships, a cruiser, seven 
destroyers, three torpedo boats, two gunboats, and other 
small craft, as well as a repair ship. Some of them are 
quite modern, one of the battleships of 23,000 tons having 
been launched in 1914, and they have been kept in a good 
state of repair. The restitution of this fleet is naturally 
raising many legal and political difficulties, for it would 


Zive to the Soviet an absolute control over the Black Sea. 
The Freneh Government, however, is not likely to relin- 
quish the fleet until payment for the cost of maintenance 
is made, and by the time that is done the ships may be 


British Patent Specifications. 


Whe invention és communicated abroad the name and 
addrece of the commubtslet ad peated tx Doc, : 

When an abridgment is not illustrated the Speci fication is without 

Copies of Specifications thy Be SBiained’ at the Patent Office 
oy 3 pk 25, Southamptoa-bnildings, Chancery-lane, W.C., 
at le. each. 

The date firet given is the date of application ; the second date, 
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INTERNAL COMBUSTION ENGINES. 


223,076. November 30th, 1923.—Two-sTroxe 
A. N. Grierson, 29, Glasgow-road, Paisley. 

The object of this invention is to prevent gases, carbonised 
cylinder oil and the like, leaking past the piston, from con- 
taminating the lubricating oil of the other moving s of the 
engine. The lower end of the eylinder A is closed by a remov- 
able cover B, through which passes the piston-rod C, usual 
~~, D being provided in the cover. The space E enclosed 


2y the cover B is put in constant communication with the 


ENGINES, 
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scavenge air receiver space F, which is at the lower end of the 
cylinder (the exhaust receiver space M being at the upper end) 
by means of a sage G. A drain pipe H fitted with a valve 
(not shown) is led from the bottom of the cover B. The usual 
ports J in the cylinder wall allow the scavenge air to enter the 
cylinder between the pistons K L when these ports are uncovered 
by the upper edge of the lower piston L about the outer end of its 
stroke, as shown in dotted lines. Two alternative arrangements 
are also given in the specification.—-October 16th, 1924. 


TURBINE MACHINERY. 


219,977. July 26th, 1924.—IMPROVEMENTS IN AND RELATING 
to Tunsine Buckets anyp Metaops or MANUFACTURING 
same, The British Thomson-Houston Company, of Crown 


House, Aldwych, W.C. 2. 
Turbine blades constructed in accordance with this inven- 
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tion have front and back walls formed of two curved pieces of 
sheet metal A and B, which are united along their edges. The 
back wall extends throughout the h of the bucket, whilst 
the front wall terminates at the top of the base, which is made in 
two pieces C and B.—October 19th, 1924. 


DYNAMOS AND MOTORS. 


223,064. November 9th, 1923.—Improvements tx Dywamo- 
ELECTRIC Macatnes, The Bnglish Electric Company and 
Herbert Barnes, both of Queen's House, 28, Kingsway, 


WC. 2. 
According to this invention, the dimensions of the slots and 
teeth of the armature of a synchronous rotary converter are 
proportioned, so that any material variation in the local 
reactance of the path for the magnetic flux for a given position 
under the pole face as the different teeth move past that point is 
avoided. A six-pole armature, having fifteen slots equal 


trical degrees of the armature circumference. Three of each five 
are narrow slote D, and two are wide slots, as shown at E. The 
armature winding echeme will be clear from the middie drawing, 
wherein the wide conductors F, shown by the heavy lines, are 
arranged in the wide slots, and the narrow condyctors G, shown 


N°223,064 





by the light lines, are arranged in the narrow slots D. The 
wide conductors F are tapped at points J and K, &c., at intervals 
of 60 electrical degrees around the winding, and they are con- 
nected to slip rings in the usual manner. e icular points 
at which the wide conductors are tapped depend upon the power 
factor.—October 16th, 1924. 


TELEGRAPHS AND TELEPHONES. 
217,601. June 13th, 1924.—Imrrovements iw Rapro Recerv- 
inc Systems, Telefunken Gesellschaft fir Drahtlose Tele- 
graphie m.b.H., of Hallesches ufer 12/13, Berlin, Germany. 
The object aimed at by the inventors is to vide a simple 
receiving apparatus, which will eliminate distarbing oscillations. 
Between the usual aerial and earth connections additional 
apparatus is inserted as shown. C is a condenser, which hes a 
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capacity at least twice as large as that of the aerial. Leads D 
from the two sides of the condenser are connected to the receiv - 
ing set, and a condenser F is connected in series with one of these 
leads. The usual tuning inductance and condenser are shown at 
L and K respectively. With the aid of the additional apparatus 
shown on the left, greater selectivity can be secured than is 
possible with the usual arrangement.—October 16th, 1924. 


223,061. June 13th, 1924.—ImrnovemMEeNTs 1x Wie cess 
TEeLecRars AnD TELEPHONE Recetvine Arraratus, Mann, 
rton and Co., Limited, 5, Prince of Wales’s-road, Nor- 
wich, and Harold Robey Tainton, of 21-23, King-street, 
Norwich. 
The object of this invention is to increase the stability of 
electrical oscillations and to obtain a stronger amplification, 
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preferably from a single valve, though more vaives may he 
employed. A supplementary circuit A connects the anode 








obsolete. 





Soget ve pele, tp denetad. by Shadeten de phiiet-cve. al thowix 
poles is denoted by B and a pole shoe by C. The ninety armature 
slots are arranged around the armature cireumference in eighteen 
groups of five slots per group, each group occupying sixty elee- 





cireuit with the aerial cireuit. B is the secondary winding ot a 
i y transf shunted by a variable condenser C, 
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Phe pronary windmg of the high-frequency transformer is 


shown at D. The remainder of the circuit is selfex 


The condenser C is used for fine tuning.-—October 16th, 1024. 


MEASURING AND TESTING INSTRUMENTS. 


223,045. October 9th, 1923.—-IMPROVEMENTS IN_AND RELATING 
ro Eveerric Tacnomereks, The British ~ Thomson- 
Houston Gompany, Limited, of Crown House, Aldwych, 
W.C. 2, and Arthur Pfimrose Young, of Dovedale, Kenil- 
worth, Warwick, and Leonard Griffiths, of 18, Grafton- 
street, Coventry. 

This invention relates more particularly to tachometers, 
consisting of @ permanent magnet generator and an electrical 
instrument. Usually the generator and instrument are separate 
units, but this form of construction is rather complicated, and 
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the objeet of this invention is to provide a more compact con 
struction. In the drawing A represents the permanent magnet 
yenerator mounted in a casing. The generator is driven through 
a sleeve B and a spring coupling F. A moving coil or other 
suitable electrical indicating mstrument C is secured by means 

f serews to a flange D on the casing, and has its terminals con- 
neeted to the generator terminals. <A rheostat E fitted to the 
«enerator end plate is in series with the instrument and generator, 
snd serves for ealibration purposes.—October Vth, 1924. 


MACHINE TOOLS AND SHOP APPLIANCES. 


223, 150. 
PuaTes, C. 
Penn. 

This machine is intended for separating the “ stickers" or 
sheets stuck together, which are sometimes produced when 
rolling thin metal in packs or multiple layers. It comprises a 
pair of rolls A A, driven by a motor B, in front of which there is 
fixed a sharp-edged knife C. In operation, a pair of stuck sheets 
is first separated by hand at the edges, and sufficiently far 


April 7th, 1924._-ApraRatus For SEPARATING Meta. 
Alsnauer, 330, Shenango Boulevard, Farrel, 
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hack to admit of insertion over and ander the knife, and into 
the grip of the rolls. Thereafter, as the sheets are pushed over 
table D, which is just below the knife, the bite of the rolls will 
ciraw the sheets forward over the knife blade, effécting complete 
and rapid separation, the two separated sheets passing onward 
hetween the rolls and out on to the lower receiving table E 
heyond. The action of the rolls on the sheets tends to flatten 
and smooth any wrinkles or bends, leaving them in good mer- 
chandiaable condition.—October 16th, 1924, 


BUILDING. 


223,109. February 4th, 1924.~-ExpAnsfon Joints FOR Con- 
crete, J. F. Goddard, 10, Upper Woburn-place, London, 
wc. t 


This joint is intended to accommodate the expansion and 
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contraction of conerete, and also to prevent moisture finding its 


ee as shown and embedded in Re concrete, ob he dine is 
fi ing: § through crack: 5 egeare int is 
Ta os y the iron -like nides las xib a Baber 
16th, 19 


MISCELLANEOUS. 


222,661, September 27th, 1023,—IMrrovey Process For 
Wienine Rock anp Miverats, Josef Schejbal, of Lebcice, 
near, Novy. Knin, Czechoslovaki. 

This invention relates to an improved means of winning rocks 

and minerals, which involves heating the rocks by means of a 

flame, which is brought to the working point by means of a 

transportable yt eye Compressed or liquefied and 

quid fuels may be stored in bottles or similar portable vessels, 


N°222,66! 








and are carried to the working point. According to another 
arrangement, which is shown in the drawing, the heating gas 
is generated at the working point, preferably from charcoal in a 
gas producer A, and is conveyed through telescopic pipes to the 
burners, which are not shown, Preferably, these burners are 
slidable vertically along the branch pipes D, ao that the flame 
ean be brought to bear upon the f neh point.—October 9th, 
1924, 








Forthcoming Engagements. 


Seerelaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this off a ae 
of the week pr eete In ali cases the T™MR and 
PLACE Sushh cha wllastnpaedete held theukd be closely ened. 





TO-DAY. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—Grosvenor Restaurant, Gordon-street, Glasgow. ‘‘ James 
Watt "dinner. 6 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey's Gate, 
Westminster, London, 8.W. 1. Report of the Marine Oil-engine 
Trials Committee. 6 p.m. 


INSTITUTION OF PRopUcTION Enorngers.—The Engineers’ 
Club, Coventry-street, London, W. 1. P. tear Cutting, 
with Special ference to the ‘Sykes ” Gesiratinn System," 
by Mr. O, H. Medealfe. 7.30 p.m. 

Junior Institution or ENGIngeers.—39, Victoria-street 
London, 8.W. 1. Lecturette, “‘ Stainless Steel,’ by Mr. J. G 
Hoperaft. 7.30 p.m. 


Junxtor InstrreTion or Enomesras: Norra-WesTern 
SECTION. “Manchester Geographical Society's Rooms, 16, St. 
Mary's P ter. Lecture, “‘ Powdered Fuel,” 
by Mr. George E. Blythe. 7.15 p.m. 


Liverroot ENGINEERING Socirety.—The Temple, Dale- 
street, Liverpool. Joint meeting with the North-Western 
Branc h ot the Institution of Mechanical Engineers. Paper, 

* Reducing or Pass-out Turbines,” by Mosars. W. 8S. Burge and 
P. J. Chittenden. 


West Bromwica ENGINEERING Socrety.—Technical School, 
West Bromwich. Paper, “ Wave Transmission of Power,’ by 
Mr. G. H. Hone. 17.30 p.m. 


West or ScoTLanp [ron anp Steer Institute.—Room 24, 
Royal Technical College, George-street, Glasgow. Paper, 
Steel and Light Alloys as Engineering Materials,” by D- 
Leslie Aitchison. 7 p.m. 





8 p.m. 


SATURDAY, NOVEMBER 22np. 


I NSTITUTION OF AvTomosILe ENatveers.—London Gradu- 
ates’ visit to the works of the South Metropolitan Gas Company, 
709, Old Kent-road, London, 8.E. 2.30 p.m. 


INSTITUTION OF Mecuanicat ENGINEERS: GRADUATES’ 
Srorion.—Visit to the works of General Motors, Limite.!, 
Hendon. 10.30 a.m. 


Norra-East Coast Instirvrion or ENGINeERs AND Saip- 
BUILDERS: GRADUATE Sercrion.—Visit to Carville Power 
Station. 2.30 p.m. 


MONDAY, NOVEMBER 24rx. 


InstITUTE or TRaNsPorT.—lInstitution of Electrical Engi- 
neers, Savoy-place, Victoria Embankment, London, W.C. 2. 
Further discussion on Chief Constable A. E, Bassom’s paper, 
* Transport on the Highway.” 5.30 p.m. 

Royat Society or Arts.—John-street, Adelphi, London, 
W.C, 2. Canter Lecture. *)Modern Colour Problems, I.,” by 
Dr. L. C. Martin. 8 p.m. 


TUESDAY, NOVEMBER 25rua. 
INsTITUTE oF MARINE ENGINEERS. —85/88, The «Minories, 
Tower Hill, London, E.1. “‘The Réle of Technical Training 
in Marine Engineering,” by Mr. D. Laugharne Thornton. 6.30 
p- m™m,. 


INSTITUTION OF AUTOMOBILE ENGINEERS.— —Broadgate Café, 
Coventry. Covent G ing. Paper, “ Body 
Building, * by Mr. W, W. Small. _ 7.15 p.m. “ 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Society of Motor 
Manufacturers and Traders, 83, Pall Mall, London, S.W. 1. 
Informal meeting. Demonstration and discussion on car clean. 





INSTITUTION OF ELEcTRICAL ENGINEERs : — apette Av. 


Cunraneretiee Mowmretis * Auto 
matic and icautomatic Mukinne tab otek oo Th ay Mr. « 
Rogers. 7 p.m, 

InsTITUTION oF MuniciraL anv County Enotvneers.—\ 
Olde Castle Restaurant, Castle-place, Belfast. [riah Distri. 
meeting. 1 p.m. 

, . 


WEDNESDAY, NOVEMBER 2é6rqa. 


Arcuitscrs’ ana Surveyors’ Assistants’ PRorrssion \: 
Union : METROPOLITAN Brancn.—Showrooms of the Nationa 
Radiator Company, 439-441, Oxford-street, London, W. | 

and fantern slides, illustrating ideal radiators, heating 
hot water supply, &c. 6.30 p.m, 

Instrrurion or Avromostix Exoterrs.—Birmingham 
Graduates’ visit to Aeriel Works, Limited, Bournbrook. 2.31) 
pm. 

Instrrution oF AvromosILe ENGINEERs : a or Ene 
LAND CENTRE.—Milton Hall, Manchester 
Paper, ‘‘ Automobile Coach building,” by Mr. tin, 6.30 p-m 

Royan Myrcroscorrcan Sociery.—20, Hanovor-square 
London, W. 1. Joint meeting with the Institution of Structura! 
Engineers. Lecture demonstration, *‘The Elementary Prin 
ciples of Microscopical Maasination:s (2) Self-luminous Objects, 
by Mr, J, E. Barnard. t, + he Application of Microscopy 
to Cement Research,” , i. ; Deane. 7 p.m. 

Roya Sootsty or — John-atreet, Aduight, London. 
W.C. 2. Talking Motion Pictures,’ by F. Elwell 
3 p.m. 

Universiry or Loxpon.—University College, Gower-street. 
London, W.C.1. ‘High-frequency Electric Measurements 
Lecture V.; Telephonic Measurements,” by Professor J, A 
Fleming. 5 p.m. 


THURSDAY, NOVEMBER 27ru. 


INSTITUTION OF AUTOMOBILE ENoINEERS.—Training School 
of Vauxhall Motors, Limited, Luton. Luton Graduates’ meet 
ing. Paper, “ Production,” by Mr. G. D. Ricketts. 7.30-p.m. 


InstiTUTION OF Locomotive Engivesrs (Lowpon).—Th« 
Engineers’ Club, Coventry-.street, London, W. 1 Paper, * Auto 
matic Train Control,” by Mr. F. J. Hookham. 7 p.m. 


FRIDAY, NOVEMBER 28rx. 


LnstTiTUTION OF MecHaNicaL ExNGUyBERS.—Storey’s.gato. 
Westminster, London, S.W 1. Informal meeting, © Centrifugal 
and Rotary Pumps,” by Mr. G. L. Ponsford. 7 p.m. 

Junior institution oF EN@ixeers,—-39, Victoria-atreet. 
London, 8.W. 1. Exhibition of latest scientific instruments and 
appliances for the use of engineers. 6.30 p.m. 

Norvs-East Coas? InstrruTion oF ENGINEERS AND SuHir- 
BUILDERS, —Literary and Philosophical Society, Newcastle-on- 
Tyne. coe by “The Prediction of Critisal Speeds in Ship 
Resistance Mr. J. Tutin. 7.30 p.m. 

Roya. Abel Sw AL. Seciety._-Imperial College of 
Science and Technology, South Kensington, London, 8.W. 7 
Joint meeting with the Physical Society. Discussion on 
“ Tonisation in the Atmosphere, the In‘Inence on the Propagation 
of Wireless Signals.’" 5 p.m. 


MONDAY, DECEMBER Ier. 


Juston Instrrution or ENGINeERS: Nortra-Westrers 
Srcrion.—Manchester Geographical me 5 Rooms, 16, St 
Mary's Parsonage, Manchester. Lecture, odern Locomotive 
Lubrication Practice,” by Mr. = Spencer. 7.15 p.m. 


TUESDAY, DECEMBER 2Nb. 

Institute or Martne Enorveers.—85-88, The Minories. 
Tower-hill, London, E. 1. “ Fire and Fire Protection,” by Mr. 
R. B. Stewart. 6.30 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SOCUTLAND 
—39, Elmbank-crescent, Glasgow. Paper, “The Further 
Development of Large Power Diesel Engines,” by Mr. W. 1D 
McLaren. 7.30 p.m. 

West Yorksutre MeTaLiuretoat Soctety.—tieorge Hote!, 
Huddersfield. Discussion on “The Corrosion of Engineering 
Materials.” 7.30 p.m. 


WEDNESDAY, DECEMBER 3ap. 


IxstrruTron OF Santrary Hwormerrs.—Caxton Hall, West 
minster, London, S.W.1. Paper, ‘‘ House Drainage, with 
Special Reference to the Intereepting Trap,” by Mr. H. A. 
Roechling. 7.30 p.m. 

University or Lonpon.-—University College, Gower-stroet, 
London, W.C.1. “ High-frequency Electric Measurements. 
Lecture VI.: Electric Radiation,’ by Professor J. A. Fleming. 
vw p-™. 


THURSDAY, DECEMBER ‘4ra. 


Jusior Lystrrvution or Enatneers: ~Norta-Wesrern 
SecTion.—Visit to the works of Marine and Locomotive Super 
heaters, Limited, Mosley-road, Trafford Park, Manchester. 
7 p-m, 


FRIDAY, DECEMBER 6Sru. 


INSTITUTION OF MECHANICAL ENotNeers.—Storey's-gate, 
Westminster, London, 8.W.1. Extra general meeting. ~ The 
Effect of Low and High Temperatures on Materials,” by Profexsor 
F. C. Lea; and *‘ The Elastic Limit in Tension, its Influence on 
the Breakdown by Fatigue,’ by Mr. J. M. Lessells. 6 p.m, 

Junior IwstiruTion oF EnoInerrs.—39, Victoria-strect. 
London, 8.W. 1. Lecturette, ‘ Metal Cutting under Water by 
the Oxy-acetylene Blow-pipe,”’ by Mr. J. B. Pollard. 7.30 p.m. 


SATURDAY, DECEMBER. 6ru. 
Ixstrrute or Barrie FounprymMen: Biawinenaw Brancu. 
—Chamber of © ce, New-street, Birmingham. ‘‘ Malleable 
Iron,’ by Mr. D. Wilkinson. 4 p.m. 











ScHOLARSHIPs IN EngineERING,—The Council of the British 
Electrical and Allied Manufacturers Association (Inc.) has 
recently granted the following scholarships and renewals of 
scholarship tenable for one year, each of the value of £100, 
together with the payment of college fees :—In Electrical Engi- 
neering : John Tempest Birtwell, tenable at the College of Tech - 

, Manchester ; George Emil Gregson Foden, tenable at 
the of beg if Manchester ; mf James Maggs. 
tenable at the Cit Guilds (Engineering) College, South 
Kensington ; Harold Giles Richards, tenable at Birmingham 
University ; Raymond Robinson, ome” at Duthain Uni- 
versity. In Mechanical Engineeri John Charles Burke. 

at the College of meno Renew: 
Scholarship : Arthur Bernard EB 
University ; Isaac Sete 
University ; 


and Guilds (Baglteering) Col 











way to the foundation. It comprises a flexible strip of material, 


ing devices. 7 p.m. 


South 
Sydney Pelton, tenable at the University of London, 
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